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Che Kina’s Sanatorium 


PREFACE. 


[ am commanded by HIS MAJESTY KING EDWARD VII. to preface the 
publication of the Essays and Plans which were successful in the recent competition for 
the Erection of a Sanatorium for Tuberculosis by a brief explanation of the principles by 
which His Majesty’s Advisory Committee was guided in the adjudication of the Prizes. It 
will be well, therefore, to reproduce the terms of the Advertisement announcing the Competition, 


which was issued in the medical papers in the first week of January, 1902 :— 


PRIZE ESSAY FOR THE ERECTION OF A SANATORIUM IN 
ENGLAND FOR TUBERCULOSIS. 


His Masesty tue Kine has graciously consented to direct that the Expenditure of a large sum 
of money which has been 9S at his disposal for charitable or utilitarian pape shall be devoted 


to the Erection in England of Sanatorium for Tuberculous Patients. 


His Majesty has appointed the following Gentlemen as an Advisory Committee for this purpose : 
Sm Broapsent, Bart., K.C.V.0.; Sm Doveras Power, Bart., K.C.V.O.; 
Sm Francis K.C.V.0.; Sm Semon; Sm Hermann Weser; Dr. C. Toeopore 


It is intended to construct the Sanatorium on the best lines which past experience and original 
thought can suggest, and in order to obtain the most valuable opinions His Majesty has been pleased 
to approve that a sum of £800 be awarded in Prizes for the best Essays and Plans which may be sent 
in to the Advisory Committee, under the following conditions :— 


1. Medical Men of all nationalities may compete. The Papers may either be the work of a Medical Man or the 
joint production of a Medical Man and an Architect. 

2. The Sanatorium is intended for 100 Tuberculous Patients—50 male and 50 female. 

3. Of the total number of beds, 88 will be assigned to the more necessitous classes, whilst 12 will be reserved 
for the well-to-do. 

4. The accommodation for all patients is to be comfortable, a separate room being provided for each. Superior 
arrangements to be made for the more wealthy patients. 

5. It may be taken for granted that the Sanatorium will be erected on an elevated and sloping site, 
Farm at a convenient distance and be surrounded 
The soi! will be dry and 


with a 


sunny exposure, and well sheltered from cold winds. It will have a 
by extensive grounds, well-wooded, and affording ample space for exercises of various kinds. 
permeable and the water supply abundant. 

6. The Sanatorium must be fitted with the latest sanitary arrangements and equipped with all requirements for 
scientific research. Provision should also be made for the recreation of the patients. 

7. Economy in construction will be an important consideration, but it must not interfere with the reasonable 
comfort of the patients or the efficiency of the Institution 

8. The Essays must be in English and type-written. 

9. The Essays must not bear the name or names of 
should be accompanied by a sealed envelope bearing the Motto on the outside 
address of the Author or Authors inside. 


No. 4140. A 


their Authors, but should have a Motto, and each Essay 
and containing the full name and 


| 
| 
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10. All Essays and Plans must be sent, postage paid, on or before the 15th April, 1902, to one of the Secretaries 
of the ( 
Dr. P. Horron-Smiru, 15, Upper Brook Street, W. London; or 
Dr. J. Broappent, 35, Seymour Street, W. London 
ll ree M \ es of £500. £200. and £100 respectively will be varded. in order of merit. on the recommenda- 
tion of the Ad Con tte for the three best E-says, provided they up to the requisite standard of excellence 
Brev ar nt sic 1 i nmary fT i Ie es f the scheme should be appended to 
the | i} Pa r wi ‘ mm » th \ hors 


Phis Advertisement appeared in 22 medical papers in the Capitals of Europe and America, 

The object of the Competition was to obtain information as to the relative advantages of the 
various structural arrangements which have been employed in existing Sanatoriums, and to elicit 
new ideas which might be turned to advantage in the construction of the “ King Edward VIT. 
Sanatorium” so as to make it as perfect as possible. The Essays were adjudicated according 
as they conformed in greater or lesser degree to these requirements. The number of Essays 
sent in was 180. They were carefully read and were yrouped into three classes, “ a “ft 
and *“y.°’ Those in Class “y” were first eliminated, then those in Class “ 3,” Class “a” 
alone being retained By a further process of selection the latter were narrowed down to 
twelve, from among which, by a unanimous vote of the Advisory Committee, the three Prize- 
winners were finally chosen. 

Immediately after the decision had been arrived at, the sealed envelopes containing the 
names of the authors, and bearing on the outside their mottoes, were opened by the Secretaries 
in the presence of the Committee, and the names and nationality of the writers thus disclosed. 

The following is the list of the Prize-winners and of four other competitors to whom 


Benourable Mention was awarded, the latter being placed in alphabetical order : 


FIRST PRIZE: Morro: **@ive bim air: be’ll straigbt be well.’ 
De. ARTHUR LATHAM (London), with whom was associated as Architect Mn. WILLIAM WEST (London). 


SECOND PRIZE: Morro: “3f preventable, why not prevented?” 

De. F. J. WETHERED (London), with whom were associated as Architects Messrs. LAW AND 
ALLEN (London). 

THIRD PRIZE: Morro: “Wis medicatriy nature.” 


Dre kK. C. MOORLAND (Crovdon), with whom was associated as Architect Me. G. MORLAND Croydon). 


MONOURABLY MENTIONED : 


* Fac Recte, mil time.” Dr. P. S. Hienens (N rthampton), with whom was associated as 
lichitect Mr. R. W. Senvunrz (London). 


“Open air everywhere.” Dre. Tersan (Davos), with whom was associated as Architect 
Herr Ji Aurich). 


“Ponesta quam magna.” Dr. Jaxe Warker (London), with whom were associated as 


lrchitects Messrs. anp Brewer (London 


“Dumas.” De. J. PL Bexhill), with whom was associated as Architect Mr. (London). 


With the approval of His Majesty the result of the Competition was announced in 


(la a f His Majesty's Advisory Committre. 


the medical papers on August 8th, 1902. 
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Che King’s Sanatorium 


THE THREE PRIZE ESSAYS 


ESSA\ 


THE ERECTION OF A SANATOR 


TUBERCULOSIS 


ON 
IUM FOR THE TREATMENT OF 
IN. ENGLAND: 


TOGETHER WITH A NUMBER OF APPENDICES AND ILLUSTRATIVE PLANS 


By ARTHUR LATHAM, MA., M.D. Oxon., M.A. Canran., 


ASSISTANT PHYSICIAN AND LECTURER ON PRACTICAL MEDICINE AT ST. G spiral ASSISTANT PHYSICIAN A 
BROMPTON HOSPITAL OR CONSUMPTION AND DISEASES OF THE CHEST FORMER RADCLIFFE TRAVELLING 
FELLOW IN THE UNIVERSITY OF OXFORD RESEARCH SCHOLAR OF THE HONOURARLE GROCERS 
COMPANY AND P SICIAN TO oO PATIENTS, VICTORIA HOSPITAL FOR CHILDREN 


With whom ts associated as Architect A. WILLIAM WEst, Deputy Treasurer of St. Ge & Hlospitat. 


PART L. 
HISTORICAL INTRODUCTION. 


TWENTY-FIVE centuries ago Hippocrates wrote that tuber- 
culosis was a curable affection provided that it was treated 
at a sufliciently early stage. Many of the ancient authors, 
such as Celsus, Pliny, Galen, and others, expressed similar 
opinions and insisted on the importance of a suitable climate 
and good living. It was left, however, to a Scotch physician 
in 1747, when writing to his London friends, to assert for 
the first time in clear and unmistakeable language, supported 
by the incontestable evidence of the results he had obtained, 
that hygiene and diet are the most important factors in the 
treatment of tuberculosis and that climate and medicine 


are only to be considered as more or less precious adjuvants. 
The practical outcome of this teaching was not encouraging 
and until some 50 years ago both the public and the over- 
whelming majority of the medical profession regarded 
tuberculosis as an incurable disease. So much so was 
this the case that Sir T. Young, writing in 1815, said: 
‘‘Even with the utmost powers of art perhaps not 
more than one case in 100 will be found curable,” whilst 
Ullesperger called attention in 1867 to the fact that 
up to that time barely 200 cases of cured, or what we 
should now term arrested, tuberculosis were to be found in 
medical, as distinct from pathological, literature. A French 
writer took a more hopeful view when he said, ‘* There are 
two kinds of consumption, that of the rich, which is some- 
times, and that of the poor, which is never, cured.’” The 
principles announced by the Scotch physician were not 
readily appreciated and were seldom put into practice, the 


efforts of medical men of that day being directed towards the 
comfort of their patients rather than the arrest of the 
disease. ‘Thus every tuberculous individual, and even those 
who were regarded as being likely to contract the disorder 
were wrapped up in heavy clothes, kept in a hot house 
atmosphere, and jealously guarded against exposure to the 
fresh air. 

The great additions to our knowledge on the pathology of 
tuberculosis which originated in the genius of Laennee 
paved the way for the radical alteration of the views held by 
the majority of physicians with regard to the curability and 
treatment of the disease which was chiefly brought about by 
the teaching of Carswell. In 1836 this author wrote 
‘* Pathological anatomy has never afforded stronger evidence 
of the curability of a disease than in the case o! phthasis. ° 
This opinion has beea supported by every subsequent 
observer. That this view was able to gain ground as rapidly 
as it did was due in no small measure to the establishment im 
England of special hospitals for consumption —namely, the 
toyal Sea-bathing Infirmary for Scrofula at Margate in 1731, 
the Royal Hospital for Diseases of the Chest in Londow in 
1814, and the Brompton Hospital for Consumption in 1841 


tuberculosis 


Further progress towards a true conception ol 
was made by Pasteur’s creation of the new science of bacte 
riology, by Villemin’s demonstration in 1865 of the faet 
that the disease can be transmitted to animals by means of 
inoculation, by Koch's announcement in 1682 of 
memorable discovery that tuberculosis is an infective 
disease and depends for its incept.on upon a bacillus, and 
finally by Sir John Simon's classification in 1887 of tuber- 


culosis as a filth disease. 
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rhe advance of our pathological knowledge during recent 
years has made it possible to formulate the real principles 
upon which the treatment of this disease should be based, 


but we owe a deep debt to those members of the medical | 


profession who, from time to time during the last century, 
made an effort, in spite of the contumely poured upon 
them by their fellow practitioners, to carry out the treat- 
ment on the basis we now adopt In 1840 George 
Bodington f Sutton Coldfield, Warwickshire, England, 
wrote an essay on ‘*The Cure of Pulmonary Consumption 
on Principles, Natural, Kational, and Successful,” in 
which he insisted on the importance of a generous diet, 
fresh air day and night, ‘‘together with systematic 
irrangements with regard to exercise and general treat- 
ment, and the watchfulness daily—nay, almost hourly 

over a patient of a medical superintendent.”” Bodington 
emphasised his views on the necessity of a continuous supply 


of tresh air by this sentence ; ‘*Cold is never too intense for 
a consumptive patient ; the apartment should be kept well 
aired, so that it should resemble the pure air outside, pure 
air being used in the treatment as much as possible.” This 


author met with the most bitter and contemptuous treat- 
ment, being regarded as a lunatic ; his patients were driven 


from his institution, which by the irony of fate he was com- 
pelled to turn into an asylum for the reception of the insane. 
His sanatorium was the first of its kind in the world, and 
within its walls, for several years previous to the publication 
of his essay, Bodingtcn had practised his principles and 
effected many cures In 1855 Dr. Henry McCormac of 


Belfast published a book on somewhat similar lines, and as 
1 result had to bear every kind of persecution to which a 
man in his position could be subjected. In 1861 he read 
before a distinguished medical society in London a paper on 
the Absolute Preventability of Consumption in which he 
advocated what are now established principles. Practically 
ctrine was preached at this time by Bennett of 
Mentone and by the late Sir Benjamin Ward Richardson who 
embodied his views in a pamphlet called ** A Sanitary Deca- 
logue."" The man, however, who must be regarded as the 
founder of the sanatorium treatment of tuberculosis is 
Hermann Lrehmer, for he persisted, in spite of fierce Opposi- 
tion and oftentimes abuse, with his methods, which were 
more systematic and thorough than those of his predecessors, 
and he finally convinced the world of their soundness and 
importance Drehmer'’s thesis for his final degree (1856), 
‘Tuberculosis primis in stadiis semper curabilis,” was 
characteristic of his life's work ; in 1859 he was permitted, 
owing to the influence of his friends Humbolt and Schénlein, 
to open a sanatorium at Gorbersdorf, and in 1886 he published 
his well-known book 
General acceptance of Brehmer's views did not come at 
once ; indeed, some of the grounds upon which they were 
based have since been shown to be erroneous. His supporters 
met with little encouragement and not infrequently with 
reproach, but it is owing to them, to such men as Rohden, 
Dettweiler, and Otto Walther in Germany, Sir Hermann 
Weber in England, an? Blake and E. L. Trudeau in the 
United States of America, that we have at last come to 
regard the open-air sanatorium treatment as the best remedy 
for tuberculosis 


the same 


Brehmer's vierws.—Brehmer held that tuberculosis was 
an infectious disorder, but that certain conditions, more 
especially a small heart, made people much more liable 
to it. He noticed that at Gdérbersdorf there was hardly 
any tuberculous disease and that the inhabitants had 
peculiarly powerful hearts These facts, he thought, were 
due to the air pressure at the altitude of that place. 
He not only adopted Kiichenmeister’s theory that tuber- 
culous disease did not exist above a certain altitude which 
increased as the equator was approached, but supposed 
that the diminution of air-pressure increased the power of 
the “heart and so lessened the liability towards tuberculous 
infection His next step marked a great advance, for 
Brehmer argued that ‘‘anything which protects one man from 
falling ill must be able, if properly employed, to cure another 
of the same disease,” and from this argument he evolved 
the modern treatment of tuberculosis on the following 
lines 


1. A life spent in the open-air under conditions which 
give immunity from tuberculosis. 

2. Complete freedom from any debilitating circum- 
stances or anything which may lead to an 
exacerbation of the disease. 
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Methodical hill-climbing as an exercise when the 
condition of the patient renders this advisable. 

Constant and unremitting medical supervision. 

An abundant dietary in which milk, fatty food, and 
vegetables occupy an important place. 

6. Various hydro-therapeutic measures. 


OP w 


| Brehmer also insisted on the necessity of providing facilities, 
| both for observation and research. These headings might 
stand fairly enough to-day. In the nature of things they 
tend to overlap one another, but it will probably conduce to 
brevity if we discuss them separately, first of all examining 
the scientific grounds upon which they rest at the present 
time and then drawing our conclusions as to what require- 
ments they necessitate in the shape of buildings. 


I.—A Lire SPENT IN THE OPEN AIR UNDER CONDITIONS 
WHICH GIVE IMMUNITY FROM TUBERCULOSIS. 

Conditions for immunity.—The idea that at a certain 
altitude there exists a zone free from tubercle was shown 
by Dettweiler and others to be erroneous, for tuberculous 
disease was found to be rife amongst the watchmakers in the 
High Alps, whilst it does not exist in the Khirjis Steppes, 
which are below the sea level, nor in the low-lying portions 
of Iceland. The keynote of Brehmer’s treatment was not, 
however, a question of altitude or climate, but conditions 
which insure exemption from tubercle. He was wrong in 
thinking that these conditions could only be obtained at high 
altitudes ; in fact, the observations of Finkelnburg and 
others have shown that the really essential climatic condi- 
tions for sanatorium treatment are those expressed in our 
instructions.‘ Brehmer was right, however, in thinking that 
tuberculosis could only be satisfactorily dealt with when the 
conditions under which the patient lives are identical with 
those which have kept others free from the disease ; in 1855, 
when he first acted on the above ideas, our pathological 
knowledge on the subject was far from perfect and he 
could not have very exact information with regard to the 
etiology of tuberculosis. Owing to the rapid strides made 
by pathology and bacteriology, and especially to the dis- 
covery in 1882 by Koch of the tabercle bacillus, our know- 
ledge, though still imperfect, is much more exact and 
extensive. 

Conditions for infection.—We know now that tuberculosis 
depends upon infection with the tubercle bacillus and that 
this does not, and cannot, take place unless a man happens 
to be susceptible or, if we put it in other words, unless what 
we call, for want of a better term, his vitality has been so 
lowered by his surroundings, by disease, or by the quality 
and quantity of his food, that he is powerless to resist 
infection although previously immune. Anyone who has 
contracted tuberculosis shows thereby that his resistance 
has been lowered and that it is necessary for him to be 
protected from any source of further infection, more 
especially as we have no guarantee that he may not be 
further infected by tubercle bacilli of greater virulence than 
those which have already established a hold upon him. It 
has been shown that the form of treatment which does this 
most effectually, in the greater number of cases, is that 
carried out in a sanatorium conducted on open-air lines (see 
Appendix No. II, page 29). Before, however, we can 
discuss the character of such an institution we must consider 
in greater detail the various questions raised by the etiology 
of tuberculosis. 

Infection by expectoration.—Koch, in 1882, showed that 
tuberculous disease depended upon infection with tubercle 
bacilli. These micro-organisms are contained in the ex- 
pectorated mucus or phlegm of tuberculous individuals ; and 
the one subject, upon which there was complete unanimity 
at the late Congress in London, was that tuberculous sputum 
is the most potent factor in the spread of infection. It is 
true that infection may arise from tuberculous disease of 
other organs or parts of the body than the lungs, but the 
spread of infection from these sources is not so great as in 
the case of pulmonary consumption although it follows the 
same lines. The bacilli are not, as a rule, contained in the 
breath, because the air in passing over the mucus attached 
to the walls of the bronchi does not carry off these micro- 
organisms. It has, however, been shown by Fraenkel, and 
especially by Fliigye and his pupils, that in certain instances 
when tuberculous persons cough violently or splutter whilst 


1“ An elevated and —s site with a sunny exposure well sheltered 
from the cold winds. 
abundant supply of water.’ 
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breath and so become the source of infection. 

Conditions for direct infection from a consumptive indi- 
viduai.—Fliigge and Latschenko reouested some con- 
sumptive patients to cough, but not to expectorate, in 3 
large glass box. The patients had to wear new rubber coats 
and rubber shoes, in order to avoid any sputum being 
detached from their clothes, and so leading to error 
Sterilised glass plates somewhat moistened were pre- 
viously placed in the upper portion of the glass box. 
After the patients had coughed the expectorated material 
was scraped off these plates and inoculated into animals. 
All these animals developed tuberculosis. Somewhat similar 
results have been obtained by Boston. These experiments, 
taken in conjunction with Hiller’s calculation that there 
may be as many as 100,000,000 tubercle bacilli in each 
cubic centimetre of sputum, show that consumptive patients 
may be a source of danger to those in their imme- 
diate vicinity, not only when they cough but also, in 
certain cases, when they speak. As we shall presently 
see, however, this danger can, practically speaking, be 
averted by the adoption of suitable precautions. The small 
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particles of sputum may float in the air for 15 minutes to 
one and a half hours and whilst they are floating in the air 
they may readily affect individuals, who, so to speak, come 
within the line of fire. Thus Cornet has shown in his 
classical work that guinea-pigs become tuberculous, when 
made to inhale moist air containing tubercle bacilli ; and 
Fliigge, working recently on the same lines with the bacilli 
prodigiosi, showed that cultivations of these micro-organisms 
could be grown from the smaller bronchi of the animals 
exposed to the spray, provided that the animals were killed 
and dissected within half an hour of the experiment. 

Infectivity of dust.—After these particles have floated 
in the air for a varying time they gravitate towards the 
ground and in doing so infect everything, such as furniture, 
books, and the like, upon which they happen to fall. Con- 
sequent’y the dust taken from the houses inhabited by con- 
sumptive persons has been shown by numerous observers to 
be infective. Cornet, who has been confirmed by Biggs of 
New York and others, showed that dust purposely collected 
from the wall behind the bed of a patient, or from the rails 
of the bed behind the patient’s head, so that there was little 
likelihood of direct infection by coughing, and dust from 
tops of pictures, from cornices and from the floor when 
injected into guinea-pigs cause tuberculosis unless the 
patient had taken strict precautions about infection. Coates 
of Manchester showed that of dirty houses, occupied by a con- 
sumptive person, at least 66 per cent. yielded infective dust 
and that in the case of clean houses no less than 50 per cent. 
contained contaminated material ; he, in fact, proved that 
ordinary cleanliness alone was not sufficient to prevent the 
accumulation of infective material in rooms occupied by a 
consumptive person. We see, then, that such an individual 
may infect the dust and furniture of his room. It has also 
been clearly shown that he frequently infects his clothes. 
Cornet completed our knowledge of the part played in infec- 
tion by the tubercle bacillus when he showed conclusively 
that guinea-pigs may readily be made tuberculous when they 
are exposed to an atmosphere containing dried tuberculous 
sputum and that moisture is not an essential factor. Again, 
Spillman and Haushalter of Nancy have shown by extensive 
experiments that the common house-fly may become the pro- 
pagator of tuberculosis by acting as a carrier of tuberculous 
dust. 

The part played by clothes.—Probably, then, consumptive 
persons infect dust and this on being scattered infects other 

ple who are in a condition to contract the disease. 
Sohanen, indeed, held that this infection by dust was chietly 
by bedcloth+s, ordinary clothes, and above all by hand- 
kerchiefs. Every motion of the clothes causes little pieces 
of fibre, hair, and the like to break off, and it is through 
this fine dust, rather than the dried sputum on the floor 
which breaks into larger fragments, that infection takes 
place. 

How to avoid these modes of ‘infection.—The danger of 
infection by these means is a real one but it may readily be 
reduced to a minimum. Both Latschenko and Heymann 
have shown that for infection to take place in this way a 
close proximity to the patient is essential and that the 
infected particles are never projected bevond a distance of 
from three to five feet. Heymann (1901) has, moreover. 
ascertained that the maximum distance is reduced to three 
feet if the patient holds a handkerchief in front of his 
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mouth when coughing. Fliigge (1901) states that the air of 
a tuberculous patient's bedroom is not often infectious and 
that the floating dust to be dangerous must be present in 
clouds, as is the case, for example, in factories, or when rooms 
are swept. The danger is still further reduced inasmuch as 
many consumptive individuals have no tubercle bacilli in 
their phlegm and, still more, have none in their saliva, whilst 
most patients at a sanatorium rapidly lose their cough. 
That the adoption of reasonable precautions with regard to 
the sputum practically does away with the danger of infection 
by these means has been conclusively shown by the well- 
known observations and experiments upon the spread of 
infection in institutions for consumptive patients carried 


out by Cornet, Cotton and Theodore Williams, Heron, 
Hance, Achtermann, and others. It is on such pre- 
cautions that we must rely rather than on _ anti- 


septics or isolation. We have learnt, in fact, that, as in 
surgery, so in tuberculosis, asepsis rather than antisepsis 
affords the best means of preventing the spread of infection 
To give one example, Bryce showed by means of certain 
experiments that no tubercle bacilli could be found on the 
hands of 18 sanatorium patients who used pocket flasks but 
no handkerchiefs, whereas the hands of ordinary consump- 
tive patients who used handkerchiefs were infective in no 
less than eight out of 10 cases. 

Conclusions to be drawn from a consideration of the modes 
of infection.—Koch and others have shown that it is ex- 
tremely rare for tuberculosis to be hereditary—that is to say, 
for the tubercle bacilli to be handed down directly from 
parent to child. The chief source of infection, then, apart 
from the question of infection by milk and food, which we 
shall briefly discuss later, is dust which has been infected by 
tubercle bacilli. It is car that those precautions, such as 
the collection and destruction of sputum, which have been 
proved to be efficacious in preventing the dust from becoming 
infected must be adopted in any institution for the treatment 
of tuberculosis. As, however, patients may in an un- 
guarded moment, or from neglect or accident, disseminate 
the bacilli, a sanatorium for tuberculous individuals should 
be constructed and equipped in such a way that the dust 
which inevitably collects can be readily removed. Further, 
every precaution should be taken against the formation 
of dust anywhere in the vicinity of a sanatorium, not 
only because such dust may become infective but because 
both dust and organic effluvia lead to bad results. The 
former excites useless cough and irritates the air passages, 
while the latter lowers the constitutional vitality and, as we 
shall see, fosters the growth of the tubercle bacillus. The 
grounds should therefore be laid out in such a way as to 
minimi-e the possibility of dust being carried by the wind ; 
again, coal, that most potent factor in the formation of dust, 
should be used as sparingly as possible, and if used at all 
should be consumed as completely as may be, whilst the 
buildings should be well removed from roads and from 
human traffic. 

Conditions which lower an individual's resistance to tuber- 
culosis.—It is generally accepted that tubercle bacilli are 
harmless for those in a good condition of health—for those, 
that is, whose resistance has not been so reduced that they 
readily fall a prey to disease. We must consequent: con- 
sider what circumstances lead to a diminution ot resistance 
in order that we may be in a position to avoid them in the 
erection of our buildings. Long before tuberculous di-ease 
was regarded as infectious evidence was being accumulated 
to show that bad sanitary conditions, such as ab-ence of 
sunlight or ventilation, bad drainage, and polluted subsoil, 
together with an insufficient supply of food, were the chief 
predisposing causes of consumption. The fact that insuffi- 
cient or unnutritious food plays an important part in the 
etiology of tuberculosis rests on the firm foundation of our 
knowledge with regard to the etiology of nearly all diseases. 
‘* Where the sun and air do not enter the physician enters 
often ” is an old Persian proverb, whilst the sanitary records 
of the last 60 years and the extraordinary diminution in the 
rate of mortality from tuberculosis which has followed the 
adoption of better sanitary conditions prove that close con- 
finement and bad ventilation are among the most important 
factors in the etiology of this disease. 

Lffects of confinement.—One or two examples of the effect 
of confinement and bad ventilation wil] suffice. Cornet, in 


investigating the statistics of the mortality from tubercn- 

losis in females, came to the conclusion that in sisterhoods 

where the above bad sanitary conditions obtain a healthy 

girl entering at 17 dies —_ earlier than her sister 
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who belongs to the general population of the state ; that such 
an inmate in her twenty-fifth year has the same expectation 
of life as a female of the outer world at the age of 45, and 
that a nun of 33 must be classed with a female outside at 
the age of 62 The same is true of animals, as Sir F. 
Fitzwygram has shown in connexion with the London cab- 
horse and as is well exemplified by the fact that whilst 
horses at one time died in large numbers from tuberculosis in 
the London Wellington Barracks owing to bad ventilation, 
yet very few died in the Crimea from this cause although 
they were constantly exposed to the effect8 of a rigorous 
climate. It is, in fact, now regarded as a law that where 
there is a high mortality from tuberculosis the sanitary con- 
ditions are imperfect 

On what do thease effects depend ’—The bad effect of close 
confinement and insufficient ventilation is due to the 
impurity of the air, to what has been called air sewage. 
Ehrenberg and many others have shown the enormous 
quantity of floating matter which exists in impure air and 
Pasteur laid it down as a law that air to be pure must be free 
from both organic and inorganic floating matter. Haldane 
and Lorrain Smith have shown that in respired air the only 
deleterious substance, apart from micro-organisms, is carbon 
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lof sunlight, the tubercle bacillus loses its virulence so 


rapidly that tuberculous sputum loses its infective power 
even before it becomes dry and is converted into dust. 

Beneficial effects of an open-air life.—We see, then, that 
the best conditions not only for preserving and strengthening 
the resistance of the body to the inroads of the bacillus buat 
for the ready destruction of the tubercle bacillus itself are 
obtained by an open-air life. Further, an open-air life must 
do much to starve out those micro-organisms, such as 
streptococci, which so materially assist the tubercle bacilli. 
Brehmer, following in Bodington’'s footsteps, grasped this 
truth before Koch demonstrated the infective nature of the 
disease, and as he argued that the circumstances which kept 
a man from tuberculosis must be the ideal ones for those 
already afflicted, he insisted on the importance of con- 
sumptive persons and others suffering from tuberculosis 
living as far as possible in the open air. 

Exposure no drawback.-—The great objection to Brehmer's 
view which was raised by medical men of his own time 


| and, indeed, by many at the present day, was that patients, 


dioxide gas, and it is an established fact that when this gas | 


becomes appreciably increased over its percentage in the out- 


side air the health suffers and the resistance of the body is | 


impaired. In addition to the excess of carbon dioxide 
present in the air of badly-ventilated rooms we must mention 
the organic matter contained in the dust, the sulphuretted 
hydrogen and other gases given off from drains, from kitchen 
traps, and from insuflicient coal decomposition, and, most im- 
portant of all, the various forms of micro-organisms which 
are constantly to be found. Many of these micro-organisms, 
such as the varieties of streptococcus, not only lead directly 
to disease but are the cause of secondary infection in 
tuberculosis. We have said enough, then, to show that 
the most powerful predisposing cause of tuberculosis is 
foul air, and that, as Lord Beaconsfield once said, the 
atmosphere in which we live has more to do with human 
happiness than all the accidents of fortune and all the acts 
of Government 


How to avoid these effects.—Numerous observations by 


Angus Smith, Pettenkofer, and Moe''er have proved that it is | 


very difficult to maintain the ventilation of any building at 
such a pitch that the air contained within it has the same 
composition as pure outside air. Pettenkofer in his work on 
this subject has shown that in the open 324,000 cubic feet 


especially delicate people suffering from consumption, could 
not stand the necessary exposure. It had, however, long 
been known that tuberculosis runs a relatively rapid course 
in warm climates and that patients who gained weight and 
improved in health during the winter lost ground as soon as 
the warmer weather set in. Again, the health resorts which 
were most successful in the treatment of consumption 
almost without exception had been places which were cold, 
or at all events cool, during some part of the 24 hours. 
These facts, and the knowledge that animals with incipient 
tuberculosis recovered when they led an open-air life 
whereas they died if kept to the house, furnished strong 
support to Brehmer’s views. Our experience for the last 40 
years has done much to strengthen the position taken 
up by him. It has been found by experience that no 
amount of exposure to wet or any variation of tempera- 
ture causes the most delicate patient to contract what 
is termed a chill, or to suffer any other harm, so long 
as an open-air life is led and the exposure is constant. 
If patients are well-nourished, sufliciently clothed, and 
sheltered from the wind, any degree of cold may be defied. At 
Falkenstein, for example, patients lie out of doors for many 
hours during jthick fog and snowstorms and when the tem- 
perature is from 10° to 12°C. below freezing-point. Blumen- 


| feld made an elaborate investigation of the harmful effects 


of air pass over an individual in an hour under ordinary | 
conditions and that we cannot approach this amount in any | 


Again, ozone is obtained only in the outside 
Many virtues are attributed by some authorities 


building 
atmosphere 


to this gas, but it is doubtful whether its presence has any | 


value save as an index of the atmospheric purity. In any 
case Delépine has shown that ozone has no effect upon the 
viralence or life of the tubercle bacillus. 
that our first aim must be to provide such ventilation that 
the air contained within our buildings does not essentially 
differ from the outside air. It has, indeed, been said that it 
is as unreasonable to ask people to breathe air which has 
already been respired and contaminated as to ask them to 
wash in water already used by others. 

Conditions inimical to the growth of tubercle bacilli.—Foul 
air not only lowers our power of resisting disease, it also 
favours the growth of the tubercle bacillus. Koch, Arthur 
Ransome, Cornil, and others, have clearly demonstrated that 
under the influence of darkness and in the absence of any 
movement in the air the tubercle bacilli may thrive and 
remain virulent for many weeks, and even months, in the 
corners of a room, under beds, and behind articles of 
furniture, provided that the air contains a softicient quantity 
of aqueous vapour and organic matter. Free ventilation, 
according to these authors, even in the dark, has the power 
of arresting the virulence of the bacillus provided there is 
no great excess of organic matter. Sawizky, however, 
asserted in 1891 that mere drying of tuberculous sputum 
induces only a gradual decrease of virulency and that in 
ordinary dwelling-rooms dried sputum will retain its in- 
fective power for two anda half months. It is known that 
diffuse daylight will cause the death of the tubercle bacillus 
in time, but this is most readily accomplished by free 
ventilation and direct sunlight. Ransome, who states that 


the bacilli may grow at the ordinary temperature on damp 
wall paper, has shown that under the healthy conditions of 
dry, pure subsoil, good drainage, free ventilation, and plenty 


We may conclude | 


| 


due to meteorological conditions at Falkenstein, but found 
that injurious results of this kind only occurred when north- 
east winds were prevalent. Andrord of Tonsaarsen, Norway, 
keeps patients from five to nine hours a day in the open air at 
a temperature of —25°C. without any bad effect. The same 
extreme cold is safely endured at the Charon Sanatorium 
near Boston and the Chestnut Hill Hospital near Phila- 
delphia. Were fine weather and freedom from exposure a 
sine qua non the remarkable success of the sanatoriums in the 
Black Forest, more especially of the Nordrach Colonie, and 
the favourable results recorded by Josselin de Jong with 
regard to low-lying districts in Holland, would never have 
been chronicled. The sanatoriums of the Black Forest have a 
moist and chilly climate during part of the year, but 
patients do at least as well at such seasons as in finer weather. 
Indeed, the results of treatment are better in winter than in 
summer. This was first pointed out by Grabilowitsch of 
Halila and has been confirmed by several continental 
authorities ; in fact, no one claims to have better results 
in summer. That this is true not only of foreign sanatoriums 
but of sanatoriums in England is seen in Appendix No. IIL., 
page 30, where it is shown that in many cases the results 
are better in the winter months than in summer. At some 
institutions, such as the Victoria Hospital, Edinburgh, and 
the Hospital at Bridge of Weir in Scotland, heated air was 
at first employed ; after a fair trial of this method Brehmer’s 
plan of constant exposure to the temperature of the outside 
air was adopted and much better results were obtained. 
Again, it has been found that patients readily become 
acclimatised to exposure. In fact, the circulation in their 
extremities is so mach improved at the end of a week or two 
in an eflicient sanatorium that they cease to ask for hot 
bottles for their feet, whilst they develop such an ‘‘air- 
hunger” that they refuse to go into rooms in which the 
windows are not kept constantly open. Two further great 
advantages of an open-air life are the remarkable way in 
which it stimulates the capricious appetite of the patients 
and the beneficial effect it exercises upon various forms of 
distressing cough. 
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Exposure, when constant, does not lead to rheumatism.— 
It has been objected that patients may lose their tuberculosis 
in this way only to contract rheumatism. A personal experi- 
ence may be of imterest on this point. One of us used to 
suffer so frequently from rheumatic pains that he took great 
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care to avoid any possible draught and to keep as far as | 


possible at the same temperature. Some years ago he had 
occasion to spend a few weeks at Nordrach Colonie at a most 
inclement seasen. He followed the routine of the patients 
and sat, often for hours, bare-headed and with no great coat 
amidst the snow. He felt so much better in health that on 
returning to his ordinary life he adopted the Nordrach 
methods to a large extent and as a result has since been 
stronger and absolutely free from rheumatism. 

Conditions for expesure.—We may say, then, that there is 
no danger from constant exposure in the climate of England. 
The patient needs pure air in all its natural simplicity. He 
must live in it, bathe in it continually. Discretion must 
naturally be used. Thus many patients, especially those 


with extensive disease, cannot stand exposure to wind, and | 


what is good at 25 years of age is not necessarily good at 55. 
In extreme cold it is not always wise to have the windows 
widely open, as the coid air of winter circulates much more 
quickly than the warm air of summer. When the weather is 
extremely cold the patients’ rooms may be slightly heated, 
and an attendant, on calling the patient in the morning, 
may close the window for him, so that _he may avoid running 
the risk of getting out of a warm bed and dressing in a 
chilly atmosphere. The attendant may also close the 
window in cold weather before the patient returns from his 
walk or at bedtime and thus warm the room, but the patient 
must invariably open the window when he comes in, for his 
life, not only when in a sanatorium but ever afterwards, 
depends on his being hardened and on his becoming 
habituated to an open-air life of every and any degree of 
inclemency. 

Conclusions.—It has been shown, then, that exposure to 
ordinary climatic conditions is no drawback to the treatment 
of consumption on open air lines, and that pure air is, from 
the point of view both of prophylaxis and of treatment, of 
the utmost importance. In what way may the air become 
contaminated? We have already seen that overcrowding, 
insufficient sunlight and ventilation, are the most potent 
factors. The buildings, then, of a sanatorium must, as we 
have said, be so constructed that the atmosphere within 
them rivals the outside air in point of purity. For example, 
the smell of cooking destroys the appetite of an invalid 
while fresh air stimulates it, consequently great pains must 
be taken to shut off completely the dining and kitchen 
arrangements from the patients’ rooms. Again, though it 
may be possible to keep a room where a single patient lies 
fairly free from impurity, the atmosphere of any room in 
which a number of people are gathered together for any 
length of time will certainly become more or less contami- 
nated and on this count alone it is obvious, that the use of 
recreation rooms or other places of assembly, such as 
churches, must be restricted within narrow limits. Finally 
the sanitation must be perfect and without flaw. 

We are now in a position to say that in erecting a sana- 
torium arrangements should be made of such a kind that :— 


1. The buildings are so situated, and of such a nature, 
that the formation of all dust is, as far as possible, 
avoided. 

2 The dust, which inevitably collects, can be readily 
removed. 

3. All infected material can be readily and effectually 
destroyed or disinfected. 

4. The atmosphere of the buildings is free from all 
source of contamination and rivals the outside air 
in point of purity. 

5. The number of recreation rooms and other places 
of assemblage is limited, and everything avoided 
which is calculated to tempt patients to stay in 
doors. 


Il.—COMPLETE FREEDOM FROM ANY DEBILITATING 
CIRCUMSTANCE OR ANYTHING WHICH MAY LEAD 
TO AN EXACERBATION OF THE DISEASE. 


We have seen that even in health various circumstances 
may so lower the resistance of the body that disease is con- 
tracted and it is obvious that in the case of a man who 
is already debilitated by the ravages of tuberculosis many 
things which in health are possibly of little importance may 


| great injury which may rerult in 
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cause a further loss of resistance and so lead to an exacerba- 
tion of the disease. Tuberculosis is a febrile disease in most 
of its stages and it is only during the last 50 years that 
we have learnt how small an indiscretion may lead to an 
increase of fever. In the treatment of this disease one of 
our main objects must be to maintain the temperature of our 
patients at a normal level. Anything which increases the 
fever or leads to the exhaustion of the patient assists the 
progress of the disease. All forms of excitement, whether 
mental or physical, encourage and intensify tuberculosis, 
whilst, as we shall see, nothing is so harmful as over- 
exertion of mind or body. Everything which may lead te 
an exacerbation of the disease must be avoided so that the 
damaged tissue may have time io heal and it must be con- 
stantly borne in mind that in a sanatorium the chief con- 
sideration is the recovery of health. For tuberculous 
individuals and their advisers this is a sufliciently difficult 
matter and one to which everything else must be sub- 
ordinated. 

Aggregation of the sexes.—What dangers, then, beyond 
those already mentioned must be avoided in the erection 
of a sanatorium?! To take the question of the aggregation 
of the sexes first. There can be no doubt that patients 
who have comparatively little to occupy their minds 
and who in many cases are of an erotic temperament must 
be liable to considerable sexual temptation at a sanatorium. 
In our visits to sanatoriums we have observed much which 
confirms us in this opinion and the same conclusion has been 
formed by others. The sexual excitement which is en- 
gendered by such temptation is in most cases fatal to the 
progress of recovery and, without labouring the point, we are 
convinced that the individual bedrooms of the two sexes 
should be separated as much as possible in order that this 
source of temptation may be removed as far as may be. In 
certain sanatoriums, as at Hauteville, the sexes are kept 
apart ; at others, as at Oderberg and Gluckauf, separate 
establishments are provided. There is, however, no reason 
why the sexes should not mix in the dining-room and in 
their daily life. It has been found that this not only does 
no harm but that in many cases it is productive of very good 
results. 

Visiters.—A more difficult point is the admission of 
visitors to the sanatorium. It has been argued that the 
absence of friends may depress the patient and so retard 
recovery, but in those sanatoriums in which visitors are to 
all intents and purposes excluded it has been found that the 
distress at the absence of friends, though often marked 
when the patient arrives at the institution, rapidly wears 
off. On the other hand, it has been found that visitors do 
not readily accustom themselves to the necessary conditions, 
such as the ventilation, and that they often stir up trouble, 
though their intentions may be of the best. Anyone 
familiar with disease knows what an effect the visits of 
friends may have upon patients. It is true that in some 
cases the temperament is phlegmatic and no harm results, but 
in others the excitement consequent on receiving friends may 
lead to very grave results. It has been shown that the results 
obtained by treating consumptive patients at home are not 
to be compared with those obtained by the strict discipline 
of sanatorium life. Further, visitors to a sanatorium may 
introduce the germs of influenza or other debilitating disease, 
and Sir William Broadbent has expressed the opinion that 
the visits of friends should be restricted as far as possible, 
and that all visitors should be received in the open air. We 
may conclude, then, that in a sanatorium the more restricted 
the accommodation for visitors is the better, as their absence 
seldom leads to harmful results, whilst their presence is 
often injurious. Gerhardt has put this in other words: 
‘*Few people die of disappointment, but tuberculosis is a 
grave disease.” 

Amusements.—Turning to the question of amusements, we 
may say at once that it is only within recent years that 
the mujority of the medical profession have learnt the 
the case of tuber- 
culous patients from free indulgence even in such 
apparently trivial amusements as games of cards. We have 
known a patient, in whom the disease was apparently 
quiescent, develop a temperature of 102° F. entirely from 
the excitement of a too animated game of bridge. In many 
others, playing the piano or taking part in theatricals has 
caused a considerable rise in temperature and done much to 
retard recovery. Brehmer experimented upon himself with 
regard to the effect produced by card playing on the meta- 
bolism of the body. He weighed himself after supper, and 
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again two and a half hours later, hours spent in reading or 
chatting, and in this way ascertained the variation of body 
weight under normal conditions for a week. He then played a 
game of cards f very small stakes every evening for another 
week ani found that on the evenings on which he played 
cards he t twice as much weight as on the other days 
These experiments merit repetition, but experience supports 
Brehmer in his assertion that even car -playing may, in 
many cases, lead to bad results Further, the temperature 
of excitable persons not infrequently is increawed by reading 
inflammable literature, and it has been found by experience 
that the reading of many patients requires supervision 
Amusements such as billiards, golf, and others, which 
necessitate exercise, will be considered in the next section 

Whilst it is true that certain amusements do harm 


in many cases, it is nevertheless the fact that other 
patients are benefited by being allowed to indulge in | 
then If, however, some patients are allowed too | 
great freedom, and others are restricted, our experience, 


based mn an intimate knowledge of many sanatoriums, | 
is that the discipline suffers and those whose liberty is | 
igain, anything which encourages | 


curtailed become restive 
aggregation or remaining indoors must be avoided The 
decis in all cases of what amusement may be allowed 


must be left to the physician. When patients understand 
that indulgence of any kind retards their recovery they 


realily adapt themselves to the necessary discipline rhe 
absence, however, of all amusements of any kind leads to | 
enn ancl in the experience of all physicians anything 
which causes depression of spirits is injurious owing to the 


influence of the mind upon the body Consequently, all } 
that tends to make the patient happy and cheerful should be 


permitt ! ill that is cheerless and depressing should be 
banished from his surroundings, whilst the greater namber 
of musements of a harmless kind the better, such, for 


instance, as the art of photography or the science of botany 
A library is an essential It has been found that occasional 
short entertainments re productive of nothing but good ; 


those patients who are about to leave the sanatorium may 
play the piar r the others, or short concerts or theatrical 
entertain: ts may be got up not by, but for, the patients 
from time to time We see, then, that in the erection of a 
sanatorium the presence f a single recreation room which 
all f the entertainment of the patients under open-air 
conditions may be an advantage 

Heat and draughts.—Amongst other debilitating cir- 
cumstances we may mention exposure to draughts or to 
unnat hanes f temperature, such as are ex] erienced 
wher patient s from a hot room to a cold passage or gets 
into cold bed A sudden change of external temperature, 
or exposure to a draught frequently gives rise to an attack 
of bronchitis or other disease, which tends to retard reeovery 
in t rceulosis Ir ther words, sudden alterations of 
temperature or exposure to a dranght lower the the resist- 
ance, and give micro-organisms their opportunity for starting 
some yoplication, such as a cold or an attack of pnenu- 
monia These micro-organisms are banished from efficient 


sanatoriums, and so « is do not occur It is perfectly true 
that anyone may be hardened by exposure, and may not 


contract disease under conditions which would kill a man 
brought up on hot-house principles, but the fact remains | 
that sudden variations of temperature-—not the variations | 


due to the alterations in the weather, for these are not 
sudden in the sense we are using the word—and draughts 
lower the resistance, therefore, they cannot be of service to 
consumptive patients and should be avoided, although the 
harm they may do may not |! We may say, 
ther that any heating arrangements must be of such a 


very apparent 


charact« und the temperature reached of such a height, 
that no sudden variations can occur; that every precaution 
to prevent chilling of the patient should be taken, such for 
example as the use of sheets of a mixture of wool and 
cotton as these are worse conductors and less cold than 


liner und that draughts should be avoided as they readily | 
may be by making the inlet and outlet for the ventilation 
sufticiently large Precautions must also be taken to prevent 


any diminution in the humidity of the air owing to the 
heating apparatus 

Expos te winds.—One more debilitating influence may 
be mentioned Blumenfeld and others have shown that 
exposure to winds, more especially to c« ld winds, is injurious 
and the conclu 
experience of a 


sions of these observers are borne out by the | 
I rhe injurious effect 


| sanatorium authorities 


of wind is due to two causes: first, the dyspncea it excites ; | 
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and secondly, the loss of heat which occurs in consequence 
of the great amount of air that passes the body. The site 
of the proposed sanatorium is to be well sheltered from cold 
winds, but, in addition, both in the grounds and elsewhere 
in the sanatorium, protection should be afforded by artificial 
and natural shelters against any excess of wind. 

Exposure to the sun.—The sun is an amenity and a cordial 
and Rienzi has shown that it lengthens the lives of animals 
inoculated with tuberculosis ; yet too great exposure to it is 
debilitating and, according to some authorities, leads in 
certain cases to hemopty-is. Consequently, measures must 
be taken for protection against the sun in hot weather. 

Conclusions.—We may conclude, then, that in a sana- 
torium 


1. The bedrooms of the individual sexes should, as far as 
possible, be in separate blocks. 

2. The accommodation for visitors should be strictly 
limited. 

3. No special provision should be made for exciting 
amusements, but a well-stocked library and other 
forms of harmless recreation should be provided. 

4. The means of heating employed should be easily 
regulated and of such a kind that they do not 
interfere with the humidity of the air. 

3. Although there must be free circulation of air 
draughts should not be encouraged. 

6. Efficient shelter should be provided against wind, 
sun, and heavy rain, not only in the sanatorium 
itself but in the grounds. 


HILL-CLIMBESG AS AN EXERCISE WHEN 
THE CONDITION OF THE PATIENT DOES NOT 
NECESSITATE REPOSE. 


The heart in tuberculosis.—Brehmer, as has been said 
‘ ved that the inhabitants of Gébersdorf had powerful 
he arts and were free from tuberculosis, whilst tuberculous 
patients had small hearts and large lungs, and he came to 
the conclusion that anything which helped to strengthen the 
heart not only tended to ward off the disease but was a most 
hopeful method of treatment Baudement and Nathusius 
had shown that in many animals, such as oxen, the lungs 
and heart are in proportion to the body weight. 
In other words, the greater the body weight, or 
the more the animals have eaten, the larger the heart 
and the smaller the lungs Brehmer argued that 
many tuberculous patients, who nearly always have poor 
appetites at the growing period of life, have large 
lungs and small hearts in consequence of their low body 
weight. Other observers, such as Rokitansky and Andral, 
and more recently Hutchinson, sepport Brehmer in this view. 
On the other hand, some authors, amongst whom may be 
mentioned Meissen, deny that a small heart is at all common 
in tuberculosis. Whether this be so or not it is at least 
certain that the heart is distinctly enfeebled in this disease, 
and Leyden, Strumpell, and others have shown that partial 
atrophy of the cardiac muscle is not at al} infrequently met 
with, so that there can be little doubt that anything which 
tends to increase the cardiac power is of value in the treat- 
ment of the disease Von Ruck further holds that it is 


| necessary to increase the power of the beart in tuberculosis 


of the lungs in order that it may be able to deal with the 
pulmonary obstruction caused by the disease. Brehmer, in 
accordance with his own views, insisted on his patients 
taking gradual and slow uphill exercise whenever this could 
be done without producing fatigue or other unfavourable 


| results, and this method of treatment is followed in many 


sanatoriums at the present day. He held, however, that in 
many cases the exercise must be extremely moderate in 
amount, and, indeed, must often be replaced by entire 
repose—that is, repose both of mind and body—a condition 
which can be obtained only by more or less complete 
isolation 

Dettweiler’s modification of Brehmer's treatment.—Dett- 
weiler, however, introduced a modification of Brehmer's 
ideas and substituted rest in Liegehalle or verandahs, in 
place of uphill exercise, in the majority of cases. These two 
systems necessitate a different class of building and we 
must therefore discuss the questions involved a little more 
in detail. All sanatorium authorities agree that under 
certain conditions rest in isolation is necessary for con- 
sumptive patients. Such conditions constantly arise even in 
institutions restricted to patients in the very early stages of 
the disease. We, however, take it for granted that in the 
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case of the proposed sanatorium patients will be admitted | 


in every stage of the disease which is likely to derive benefit 
from this form of treatment. We conclude that it is the 
gracious intention of His Majesty to found the sanatorium 
on mo el lines, so that the ins:itution may not only be of 


service to the patients treated but of educational value to | 


the world at large. There can be no doubt that the earlier 


cases benefit more than the later ones, but, on the other | 


hand, improvement or arrest of the disease in the later 
stages affords a more striking lesson, and in other ways is of 
greater educational value. 

Value of rest.—Whenever there is active inflammation in 
the lungs bodily rest is imperative. This is common sense and 
merely an adaptation of Hilton’s classical essay on rest and 
pain. Hilton showed conclusively that in the acute stages 
of inflammation, whether it be of an extremity or of 
an organ, movement does nothing but harm. No one 
thinks of permitting exercise in the case of typhoid fever 
or of pneumonia, and the same should be equally true of 
the inflammatory stage of tuberculosis. This view is accepted 
in the case of tuberculosis of the hip-joint and should be 
adopted when the lungs are the seat of disease. In the case 
of pulmonary tuberculosis we know that as soon as inflamma- 
tion commences nature takes prompt steps to diminish the 
movement on the side affected. Bonnet Léon and Walsham 


have shown by means of the x rays that under ordinary | 


conditions the diaphragm does not become flatter on inspira- 
tion, as was supposed, but that it plunges up and down like 
a piston without any alteration in its curve. Whenever one 
of the lungs is affected, however, with tuberculosis, even if 
the di-ease is limited to the apex, the movement of the dia- 
phragm is sensibly diminished on the affected side. Again, 
every patholegist knows that when the lungs become tuber- 
culous adhe-ions are formed in the majority of cases between 
the lungs and the pleura. Nature, by means of these 
anchors and by diminishing the movement of the various 
muscles of re-piration on the affected side, makes every 
endeavour to keep the diseased part at rest. Nature is 
usually a safe guide and experience has shown that in all 
stages of tuberculosis one of our chief endeavours must be 
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Dettweiler at one time obtained unfavourable results, and 
thus was led to alter his treatment, was that the patients at 


| Falkenstein were allowed to walk too fast and that the 


return walk was often uphill. Dettweiler himself has freely 
confessed that the method of treatment which he intro- 
duced may be carried to an extreme ; for when the patient 
is kept at rest for long periods, even in the quiescent stage 
of the disease, there is a rapid gain of weight, which 
consists largely of fat rather than muscle or bone, and a 
time comes when the capacity of the lungs and heart is 
overstepped and the patient becomes more breathless than 
before. Sir K. Douglas Powe!i has observed that such a 
transgression of the physiological balance of the cardio- 
respiratory functions and body weight is to the positive 
disadvantage of the patient and results in an attack of 
dyspepsia, diarrhea, or hemoptysis, by which nature 
attempts to rectify the effects of our want of fore- 


| sight. Patients with extensive disease are, indeed, more 


comfortable if their weight does not exceed a certain limit. 
Knopf, too, who was at one time Dettweiler’s assistant, 
asserts that the recumbent position necessitated by Liege- 
halle facilitates hypostatic congestion of the lungs, and that 
the patients’ backs become more sensitive to changes of 
temperature. The relative statistics of *‘ cures’ which have 


| followed on the adeption of these two forms of treatment 


cannot be accepted as a guide for many sufticiently obvious 
reasons, but remarkably good resuits are obtained at such 
places as the Nordrach Colonie, where exercise is pre- 
scribed at the earliest possible moment. We may con- 


| fidently assert from our own observations of many cases 


treated by both methods that the Liegehalle system does not 
lead to such good or to such permanent results as the 
system adopted by Brehmer and Otto Walther. It must be 
remembered that cases in all stages of the disease are 
admitted at Nordrach and that the good results there are 


| obtained, not only in the early stages of the disease, but also 


to prevent anythiog which tends to throw a strain upon the | 


lungs, such a+ dyspncea or cough. One of our aims in 
sanatorium treatment is to maintain the temperature 


of our patients at a normal level Now exercise is one | 


of the chief causes of a rise of temperature in this | 
| exercise adopted must be of such a kind that, whilst it leads 


disease and ha n fact, been used for diagnostic 
purposes. In the avuter stages of the disease pulmonary 
rest can only be in-ured by absolute bodily rest In this 


way we allow the diseased part of the lungs time to heal by | 
| rest must frequently be enforced by the physician, for 


natural processes and the record of such treatment shows 
what excellent results may be obtained ; the inflammatory 
process gradually diminishes and the disease becomes 
quiescent. 

Disadvantages of too prolonged rest.—Just as in the case of 
a fractured leg there comes a time when massage and passive 
movements are imperative, so when tuberculous disease has 
become sufficiently quiescent exercise in some form or 
another must be taken. It is admitted by all physiologists 
that for the body to be in perfect health it must be main- 
tained in activity. Exercise promotes not only the nutrition 
and energy of the voluntary muscles but also those of the 
heart, blood-ves-els, and respiratory organs. It powerfally 
assists the aeration of the blood and in this way keeps all 
the tissues of the body in a healthy concition. An equally 
important function of exercise is that it assists in the 
elimination of various substances through the lungs, the 
kidneys, the bowels, and the skin. Another advantage, as 
Sir H. Weber has said, is that it strengthens the nervous 
system and counteracts the mental depression which has 
such a lowering effect on the vitality of the body. On 
the other hand, it has been urged, and justly urged, 
that patients who undergo treatment by rest in the 
recumbent posture become lazy in the extreme and never 
regain energy enough to resume their former mode of life. 
This is an important point in the case of patients who 
are not possessed of ample means, for we mu-t endeavour, 
by every means in our power, to arrest the disease under 
conditions which are, as nearly as pos-ible, those obtaining 
in the life to which our patients have to return. Meissen, 
who values the Liegehalle method, asserts that he has never 
seen a patient attain the maximum development of health by 
this measure alone. He has, he says, seen better results in 
those patients who have taken more exercise than they ought 
to have done. Brehmer was convinced that the reason why 


in the more advanced ones. If, then, exercise benefits 
service 


patients with extensive disease it car‘not fail to be of 
to those whose disease is less advanced. Finally, at several 
sanatoriums, as, for example, Dr. Driver's at Reiboldsgriin, 
better results have been obtained, since patients were 
permitted to rest in shelters and in the woods rather than 


| in Liegehalle. We see, then, that there is much to be said 


for exercise and but little for complete rest in certain pha-es 
of the disease. We may also conclude that the form of 


to active and healthy metabolism, it does not throw any 
strain upon the lungs or excite dyspniwa 
Where should the patient rest ’—It is clear, however, that 


example, when there is active inflammation and, as we shall 
see, for an hour before the midday and evening meals, even 
when the patient is convalescent. How can this rest be most 
efticiently secured? Is it most easily obtained in Liegehalle 
or in the seclusion of the patients’ own rooms ? 

Objections to verandahs.—In the first place, in many cases 
in which rest is necessary the effort involved in going from 
the bedroom to the verandah; or of leaving it for meals, or 
for certain physiological processes, entails too much exer- 
tion Again in verandahs patients tend to collect in 
chattering groups and, forgetful of advice, gesticulate and 
become excited, so that dyspncea or cough is induced ; 
whilst many who need absolute quiet make efforts to enter- 
tain their neighbours If intervening glass screens are 
placed to prevent this one of the main values of a verandah 
is lost. In addition there are many structural objections to 
Liegehalle ; in the climate of England they block out too 
much light, unless the building is so arranged that they are 
placed before a basement or the interval between the 
storeys is much increased, both of which procedures lead 
to a large outlay without any compensating advantage. 
Verandahs are not easily kept clean, in the strict sense 
of the term, and in the nature of things cannot contain as 
pure an atmosphere as is found in the open, or even at the 
window of a room that contains only one person ; further, 
they interfere with the privacy of patients confined to bed, 
and may disturb their rest, whilst in summer they sometimes 
tend to become insufferably hot. 

Absolute reat possible only in seclusion Brehmer and 
others, recognising the enormous part that the mind plays in 
the question of bodily health, insi-ted that when re-t was 
required it should be absolute ; that both mind and body 
shoald be free from all forms of excitement. They held that 
this can only, as Leriche has proved, be done by means of 
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cupplete seclusion and the results obtained by them have 
more than justified their assertion rhey have, however, 
found that in a small number of instances the patients tend to 
become depressed and fail to make progress when isolated in 
this manner and they have come to the conclusion that 
patients of this class when kept at rest do best when they 
are allowed to associate with not more than two or three 
fellow creatures for an hour or two daily, preferably in open- 
air galleries to which their beds may be wheeled. We see, 
then that most patients, when their condition fecessitates 
rest, should be confined to their own rooms. Most medical 
men object to a patient remaining for long in a single room, 
ut, as we shall show, such a room may be most freely 
entilated and this argument therefore loses its force. 
Further, in a sanatorium there should be some form of open- 
tir gallery, provided that not more than three, or at most 
four, persons are allowed to assemble together 
When should exercise be prescribed’—A more Gifticult 
vestion which we now have to answer is, | nder what con- 
ditions should exercise be prescribed! Nowhere in the 
extensive literature on the subject are these conditions laid 
wh, whilst the answers given to this question by the 
medical men in charge of a number of sanatoriums, which are 
ought together in Appendix No. V., page 31, show, that 
no absolute rules can be given The reason for this is that 
the conditions under which exercise should be pres¢ ribed 


depend largely on the personal equation of the patient and can 
in only be dealt with, and properly appreciated by, the phy- 
-iclan in attendance on the individual merits of each case. 
rhis, indeed, is one of the most valuable lessons which the 
sanatorium method of treatment has taught us. There can 
be no rule ; it may, however, be said that exercise may be pre- 
scribed whenever it does not tend to exacerbate the disease, 
ind that this can only be determined in each individual case 
'y experiment guided by the observation and ¢ xperience of 
the physician. It is true that a patient should be kept in 
bed until he can take ordinary food and that certain con- 
litions, such as the height of his temperature, the rapidity 
f the heart's action, a ready tendency to exhaustion, 
extensive or rapidly-advancing disease, or an irritable nervous 
s¥stel may contra-indicate exercise and necessitate repose 
\ temperature of 98°6° F. in the morning may indicate 
the desirability of rest in certain cases, but we have known 
patients with a temperature of 100° or more fail to make 
ny progress until they were permitted to take a certain 
amount of exercise, 

What form of exercise is advisable When exercise is pre- 
scribed what is the best torm! More people suffering from 
tuberculosis have been killed by over-exertion than by any- 
thing else. Exercise must therefore never be pushed so far 
as to cause fatigue or to lead to a return of fever or cough 
or to any other bad symptom. For some patients slight 
massage or the mere exertion of dressing may be enough, 
others may only be able to walk a few yards on level ground. 
Others, again, of the well-to-do class may benefit Ly driving 
slowly in ordinary carriages or in suitable electric motor- 
cars, but for the majority af quiescent cases experience 
shows us that the best form of exercise is regular up-hill 
climbing. Such exercises must be gradual and deliberate ; 
the gradient must be easy and the pace should not, in many 
cases, exceed two miles an hour. The patients must not | 
hurry, even if caught in a shower, for any increase in the 
number of respirations does harm in that it increases the 
work of the lungs. Every provision must be made for the | 
patient to rest if he is at all tired ; whilst the sanatorium 
must be so situated that patients are not tempted to start 
down hill and return up-hill. Both the public and the 
medical profession are too much afraid of a little rain or 
mud, and one objection urged against this form of exercise 
is that it may lead to exposure to heavy rain or inclement 
weather. The experience of the sanatoriums, where this form 
of treatment is practised, on the other hand shows that it 
leads to very good results. 


What protection should be afforded ’—The only preeaution 
taken in these institutions is shelter from wind ; it is argued | 
that no rheumatism apd no chill result even from a thorough 
wetting and some authorities go so far as to prefer their | 
patients not to change their clothes even when wet through. | 
The general consensus of opinion, however, is that even if 
wet clothes do not lower the vitality they can at least do no | 
good Again, it is uncomfortable to remain long in wet | 
clothes, so that adequate provision should be made in a | 
sanatorium for drying the patients’ garments. Protection | 
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may be obtained by means of trees or suitable shelters in 
the grounds and the paths should be so constructed that they 
absorb moisture and readily dry after rain. Exercise under 
cover, as Brehmer has shown, cannot, save in exceptional 
instances, be of service, as it is impossible to keep the atmo- 
sphere sufficiently pure where any number of people are 
assembled together. No provision, then, need be made for 
exercise under cover, although there can be no objection to 
suitable covered passages which are freely open at the sides 
being erected between certain of the different buildings, 
more especially as these conduce to the comfort of the 
patients by sparing them unnecessary exposure to rain. 
| ire other forms of exercise adrisable.—Slow walking 
uphill, on easy gradients, as we have seen, is the 
best form of exercise for patients suffering from pulmo- 
nary tuberculosis, but in view of the fact that at 
pmany sanatoriums certain exercises, such as _ billiards, 
tennis, and golf, are allowed, we must say a few more 
| words on this subject. As Sydenham long ago pointed 
out, horse exercise is often of service to tuberculous indi- 
viduals, and provision may be made in this direction for the 
better class of patient. Games like billiards, tennis, golf, 
and others which involve much exertion and tend to excite- 
ment are injurious unless the disease is practically arrested, 
| in that they cause dyspncea, raise the temperature, and lead 
to an exacerbation of the pathological process. Brehmer 
recalls cases in which he considered that hemoptysis was 
directly brought on by a game of billiards, either from 
patients stretching over the table or holding their breath 
when making a difficult stroke. It is true that some persons 
atliicted with tuberculosis may indulge in such pastimes 
without apparent harm, but these patients are sufficiently 
improved to be able to leave the sanatorium, whilst, if they 
remain, they must inevitably postpone the admission of more 
suitable cases. ‘That the avoidance of any over exertion is of 
great importance is shown in Manders Smythe’s account of 
his own case, in which he relates how, after months of 
improvement, he suffered a relapse, owing to a conparatively 
trivial amount of tobogganing—a relapse which cost him 
tive months of extra treatment. Such an example of harm 
resulting from the imprudence of patients is far from 
uncommon, 

Another form of exercise which is not infrequently prac- 
tised at sanatoriums, is pulmonary gymnastics, by means of 
the pneumatic cabinet and other contrivances, the idea being 
that the healthy portion of the lung is hypertrophied and so 
the loss of tissue compensated. Brehmer, Liebermeister, 
and Volland were strenuous opponents of this form of 
exercise ; Baiimle asserts that it has set up aspiration pneu- 
monia; Michaelis and others have recorded instances of 
harm resulting, whilst at the Volksheilstiitte Loslau it has 
been tried and given up. Many authorities, on the other 
hand, show good results from this form of treatment in 
cases in which the disea-e was practically arrested. Such 


| exercises may readily throw a strain on the lung in cases 


where tuberculosis is not permanently arrested and may thus 
set the smouldering disease aflame ; the limits of compensa- 
tion are readily overstepped, with the result that a harmful 
emphysema may be developed. On the other hand, it is a 
question whether such expansion of the lungs is necessary, 
for, as C. Theodore Williams has pointed out, the human 
body has a much larger lung surface than is required for 
ordinary respiration. Thus, under ordinary circumstances, 
an individual does not expand his lungs more than one half, 
whilst a patient may exist in bed with an expansion of one- 
twelfth. Loss of lung tissue does not necessarily mean that 
the respiratory capacity is below the ordinary needs of the 
patient. There is ample lung surface in most consumptive 
individuals to deal with the amount of blood in the body, 


| and there is no necessity for them to inflate their chests 


unduly and thus run the risk of strain, the development of 
emphysema, and with the latter the tendency towards 
hemorrhage. 

Conclusions. —We may conclude, then, that :— 


1. Arrangements must be made for four classes of 
patients. 
(a) Those who can take exercise more or less 
freely. 
(6) Those who can only take slight exercise op 
level ground. 
(e) Those who should be isolated in their own 
rooms. 
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(d) Those who though unable to take exercise 
should be allowed to associate with a few 
other patients in a small open-air gallery 
or other form of shelter. 


It must be borne in mind that those cases which are 
included under (a) and (+) not infrequently relapse and so 
come under either (c) or (@). 

2. A few open-air galleries are of service, but nothing 
approaching the liegehalle system should be 
erected 

3. Numerous paths should be provided, some on level 
ground and others of various gradients for uphill 
exercise. All must be of such a character that 
they readily dry after rain. 

4. No special arrangement need be made for exercise in 
bad weather under cover, though it is as well to 
provide covered passages between certain of the 
different buildings. 


5. Adequate accommodation must be afforded for drying | 


clothes 

6. Exercise, such as billiards, tennis, golf, and pulmo- 
nary gymnastics, which tends to cause dyspnoea 
or undue expansion of the lungs, should not be 
allowed in a sanatorium unless it is reserved for 
essentially quiescent cases. 

7. Some of the more wealthy patients may be allowed 
horse exercise, whilst many patients derive 
benefit from suitable carriage exercise. 


tV.—AN ABUNDANT AND VARIED DIETARY IN WHICH 
MILK, BuTTER, FAT, AND VEGETABLES OCCUPY 
AN IMPORTANT PLACE. 

Nature of kitchen requirements.—A marked feature of 
tuberculosis is the loss of appetite which results from the 
progress of the disease, and it is consequently agreed upon al! 
hands that in the treatment of this disease one of the most 
important points is to ensure that sufficient nourishment is 
taken to make up for past loss and to mafntain the body 
weight appreciably above its normal value. In this way the 
process of repair is stimulated, the resistance of the indi- 
vidual increased, and the susceptibility or tendency towards 
relapse lessened. So true is this that Sir R. Douglas 
Powell considers the sanatorium cook to be only second in 
importance to the physician, whilst Dettweiler, when asked 
whether he used drugs much in the treatment of consump- 
tion, pointed to his kitchen and exclaimed, ‘‘That is my 
pharmacy, there is my chemist’s shop.” The object of the 
dietary is to increase the weight gradually to the normal, or 
somewhat above the normal, value. for, as Weir Mitchell has 
shown, a gain in weight up to a certain point goes hand in 
hand with a gain in all other essentials of health. By 
weighing the patients once a week a good guide up to a 
certain point is obtained of their progress and at the same 
time a healthy and friendly rivalry is established between the 
individuals. The quantity of food eaten must be considerable, 
must at least equal in amount that which is eaten by an ordi- 
narily healthy individual, whilst patients must be made to 
eat everything they are given under pain of being sent away, 
as this disciplinary measure is productive of most excellent 
results. Although it is found that solid food is infinitely 
the best and that in many cases it affords the readiest 
means of reducing fever, yet in a sanatorium, owing to the 
different stages of disease which are treated, the diet must 
range from the fever diet of a hospital to a full diet of plain 
and wholesome food. Consequentiy the kitchen arrange- 
ments must be such that they can meet these demands. 
Further, as is now well known, food is liable to become 
poisonous when stored in unwholesome surroundings, and it 
is therefore necessary that the kitchen, larder, and other 
offices should be dry, well ventilated, and free from any 
source of contamination. 

Facilities necessary for the analysis of certain articles of 
food.—-With regard to the character of the food we may say 
at once that tuberculous patients do best on an ordinary 
diet to which an excess of fatty material is added. Otto 
Walther lays great stress on the amount of butter which his 
cook gets into the gravy in as pleasant and unobtrusive a 
guise as possible and on the amount of starch in the 
potatoes. Walther, in fact, has the potatoes and other 
articles of food carefully analysed before use, so that a 
thoroughly equipped sanatorium should have facilities for 
analysis of this kind. Brehmer insisted on the importance 
of an ample supply of vegetables, as he said jthat without 


| swallowed, and help the deglutition of other food. 
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them patients with advanced disease chew the meat, roll it 
from side to side, and are unable to swallow it Vegetables, 
on the other hand, need little chewing, but are easily 
Further, 
vegetables contain much of the carbohydrate material 
recommended by Strumpell and Eichhorst. A sanatorium 
should therefore have a_ well-stocked kitchen garden 
Fruit is a most useful adjunct and a room should be set 
apart for its storage 

Are arrangements to have milk free from tubercle bacilli 
necessary ’—Milk is one of the best foods for putting on 
weight, and the question arises whether, in view of the 
large number of tuberculous cows in existence, precautions 
should be taken to sterilise it or whether it should be 
obtained only from animals which have passed the tuberculin 
test. Koch has shown that human tubercle bacilli have not, 
as a rule, suflicient virulence to infect cattle, and he has 
argued that there is no evidence to show that human beings 
are affected by bovine tuberculosis. It has, however, been 
shown that the two varieties of bacilli have the same morpho- 
logical, cultural, and tinctorial characteristics, and that 
cattle suffering from tuberculosis give a reaction to tuber- 
culin made from human tubercle bacilli. Dinwiddie, 
Ravenel, and others have further proved that of the various 
forms of animal tuberculosis bovine tuberculosis is the most 
virulent. These authors have been able to infect every kind 
of domesticated animal with bovine tuberculosis and it 


| would be indeed strange if human beings were unique 


amongst animals kept under domesticated conditions as being 
immune to bovine tuberculosis. That, however, they are 
not was conclusively shown at the late Congress in London 
by the fact that veterinary surgeons have been inoculated on 
their fingers with bovine tuberculosis and have subsequently 
developed the disease. Whether such infection is at all 
frequent is still sub judice, but until the Royal Commission. 
now sitting in England and in Germany prove the contrary 
we are justified in saying that 1 ‘y the patients 
should be sterile, more especial:, the fact that 
patients with tuberculosis are pro «wv. iable to further 
infection, possibly with a more virulent v,, of the bacillus, 
than ordinary individnals. Milk should be sterile. English 
people, according to Sir R. Thorne Thorne. are the only 
civilised people who habitually consume uncooked milk 
owing to their rooted objection to boiled or scalded milk 
Consequently, the milk used should be obtained from 
healthy cows but should not be boiled. Great care must be 
exercised in the feeding of the cows, every arrangement 
being made in the cowshed and the dairy for keeping the 


|animals healthy and the milk free from contamination 


Butter is used in this form of treatment in very large 
quantities and should be above reproach. Meat may occa- 
sionally be the cause of infection, but any danger from this 
source is readily avoided by suflicient cooking. 
Conclusions.—We may conclude, then, that : 

1. The equipment and the sanitary arrangements of the 
kitchen, larder, &c., must be of the most modern 
type. 

2. Every precaution must be taken in the dairy of the 
farm to ensure a large supply of milk and butter 
which is pure and free from tubercle. 


V.—Various HYDRO-THERAPEUTIC MEASURES, 
Necessity for an adequate provision of baths.—One of the 
most noticeable features in tuberculosis when at all advanced 
is the unhealthy character of the skin. Perspiration is 
readily produced, whilst parasitic skin affections, such as 
pityriasis versicolor, are frequently met with. It has been 
found that the best way of improving the action of the skin 
and at the same time diminishing the liability to what is 
termea a chill is by appropriate hydro-therapeutic measures, 
more especially by means of some form of needle or shower 
bath, combined with friction, provided always that the indi- 
viduals are not allowed, by vigorous drying or in any other 
way, to tire or over-exert themselves. In some of the conti- 
nental sanatoriums a great parade is made of the bathing 
portion of the establishment, but in England, where the daily 
use of a cold or tepid bath is so much more common, there 
is no necessity in erecting a sanatorium to do more than 

furnish an adequate supply of the necessary bathrooms. 


VIL—FACILITIES FOR OBSERVATION AND RESEARCH. 


Special accommodation for dental er throat operations, 
the use of x rays, and the like, which are necessary adjunct: 
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to a sanatorium, together with laboratories for routine 


examinations, should be provided. In addition, enough has 
been said to show the many opportunities that exist in a 
sanatorium for the prosecution of research. Such questions 
as the possibility of re-infection, the varying virulence of 
tubercle bacilli, and the diagnosis by means of serum 
agglutination must be elucidated by the help of appropriate 
bacteriological and pathological laboratories. Many problems, 
such as those considered by Bardswell as to the effect of 
different kinds of food and the various metabolic changes 
which occur in tuberculosis, must be considered in a 
chemical and physiological laboratory. Of late years it has 
been the fashion to neglect atmospheric changes completely, 
but it is nevertheless a fact that certain climatic conditions 
exert different effects on individual patients. One patient 
may benefit by a relatively high humidity, another may 
require a drier atmosphere, and in our opinion the varying 
effects of atmospheric conditions upon the well-being of the 
patients should be carefully worked out by the establishment 
of a meteorological observatory such as has long existed at 
Gorbersdorf. Finally, every facility should be provided, in 
the shape of a record room, for keeping full notes of the 
patients progress 


VIL —Constant MEDICAL SUPERVISION 

Verd of supervision. We have seen in the previous pages 
that sanatorium treatment is based upon a careful regula- 
tion of a patient's life in all its hygienic and medical 
details and it is to the attention to detail and to the 
avoidance of what is harmful that this form of treatment 
for tuberculosis owes its extraordinary results and its 
superiority over all other forms of treatment. So!ly has 
shown by statistics that in the beautiful climate of Colorado 
there is an enormous difference in the mortality among con- 
sumptive patients under medical control compared with that 
of those who merely consult a physician when they think it 
necessary. In order to direct a sanatorium efficiently the 
physician must have absolute power, he must be an autocrat 
and his word must be law. He must be prepared to give his 
entire energy to the work, for, as Dettweiler has expressed it, 
a sanatorium must be his religion, his politics, his despair, 
and his delight. He must be a man of many parts; he 
must gain the confidence, and if possible make allies, of the 
patients, prevent imprudence in some cases, encourage 
perseverance in others, strictly enforce all essential rules 
and yet allow sufficient liberty in less important details to 
prevent the irksomeness of restraint Tuberculous indi- 
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viduals have a happy-go-lucky way of following their own | 


devices and are in constant need of supervision. One of the 
many lessons sanatorium treatment has taught us is that 
every detail likely to exercise an influence upon either the 
condition of the general health or upon the course of the 
disease must exercise the physician's most earnest atten- 
tion. Even in health people differ greatly in their power 
of reaction, so that what is bracing to one is depressing 


to another. What is one man’s meat is another man’s | 


poison is an old saying, but never more true than of tuber- 
culo-is. In this disease we have an ever-changing picture 
In its treatment there is no fixed rule and such general rules 
as exist have to be altered more frequently than they are 
followed Each tuberculous individual must be dealt with 
on his merits, his personal equation, and his power of 
reaction must receive the most painstaking consideration 
It is only by constant medical supervision that we can take 
advantage of the variations in the patient's condition or 
prevent harm. Each patient must be visited by the medical 
man before breakfast and again twice a day, for example, 
after the morning and afternoon walk, so that he may see 
at once whether any exhaustion or other bad effect has 
supervened, and map out the daily details of the individual 
patient according to his condition. Patients kept at rest 
may occasionally require even more frequent visits. Again, 
the physician must take his meals with the patients. In this 
way he can apportion the amount of food according to the 
varying requirements. He can sit near and encourage those 
who have any difficulty in eating the rather large quantities 
of food which are necessarily given them and he can do 
much to prevent by his presence the many petty deceptions, 
such as the pocketing of food, of which experience has 
taug't us sanatorium patients may be guilty. The grounds 
must be as far as possible overlooked by the physician, so 
that he may be able to observe the patients’ doings and see 
that they carry out his instructions. He can in this way 
often discover that the reason why a patient does not 


Jan. 3, 1903. 


| improve is because he walks too fast when he thinks he is 


out of sight or commits some other folly. Experience has 
shown that when patients believe themselves to be within 
the doctor's sight they are more careful to observe | the 
necessary regulations. 

Conclusions.—We may conclude then that :— 


1. The buildings of a sanatonum should not extend 
over so large an area that effective medical super- 
visien is in any way interfered with. 

2. The quarters of the medical staff should, as far as 
possible, overlook the grounds. 

3. The medical staff does not require a separate dining- 
room. 


THE MAIN PRINCIPLE OF SANATORIUM TREATMENT. 


Modern aspect of Brehmer’s essentials.—The main principle, 
then, running through the sanatorium treatment is to treat 
tuberculous disease on common-sense lines ; in other words, 
to develop by every possible means the resistance of the 
body so as to render the tubercle bacilli innocuous. 
Brehmer's essentials may now be modified as follows :— 


1. A continuous supply of pure fresh air with no 
unnatural variations of temperature. 

2. The avoidance of reinfection and of all sources of 
irritation such as dust 

3. Good nourishing food in sufficient quantity to 
establish and to maintain the normal body-weight 
of the patient. 

4. Constant supervision by a skilled physician, who so 
orders the patient's life that he avoids everything 
which is harmful and takes advantage of every- 
thing which helps the process of repair or 
develops the powers of resistance. 


We will now briefly state the necessary daily routine of a 
patient who is allowed to take active exertion in order that 
the general lines of the form of treatment we advise may be 
clearly grasped, 

DaiLy ROUTINE 

To take the case of a convalescent patient in the colder 
months. ‘The patient is called at seven in the morning, and 
the windows of his room are then closed in order that he 
may not be chilled whilst dressing He takes his tempera- 
ture and rises not later than 7.30 and then has a shower 
bath at a temperature, in most cases, agreeable to himself. 
On completion of his dressing he must open the windows. 
Breakfast is at 8 o'clock Directly after breakfast, or at 
8 30, the patient starts out on his morning walk, the length 
of which is graduated according to his condition. He walks 
deliberately and slowly until he has arrived at his destina- 
tion and waits there, resting in the fresh air but protected 
from the wind, until it is time for him to start home again. 
At 11.45 he must be in his room, where the windows have 
been already shut, and take his temperature. In five or 10 
minutes he must open the windows. Between 12 and 
1 o'clock he lies resting at full length on a sofa chair. At 
1 o'clock he leaves his room and has luncheon, the prin- 
cipal meal of the day, with his fellow patients. Not later 
than 2.45 the patient starts on his slow afternoon walk 
which is the shorter walk of the day. He rests as before 


| when he arrives at his destination and slowly returns, so that 


he reaches home at 5.30, or if it is very cold at about 4.45. 
He again takes his temperature, opens the windows. which 
have been closed shortly before his return, and rests until 
dinner time. At 7 o'clock he joins the other patients 
at dinner. After dinner many of the convalescent patients 
may spend half an hour to an hour in the recreation-room 
They retire to their own rooms by nine o'clock, open their 
windows, take their temperature, and should be in bed by 
930 or 10 o'clock. As may readily be seen from the pre- 
ceding pages, the above routine may have to be frequently 
altered to suit the varying requirements of the different 
phases of the disease. Each patient, as we have said, is 
visited at least three times a day by the physician; he is 
weighed once a week, whilst every fortnight his chest is 
thoroughly examined and every month his sputum is tested. 


TABULATION OF REQUIREMENTS TO BE MET BY A 
SANATORIUM. 

We are now in a position to tabulate the requirements to 
be met by a sanatorium at which the treatment of tuber- 
culous disease may be carried out efficiently, apart from the 
question of personnel, with which we shall presently deal. 
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It is agreed that the accommodation for all patients must be 
comfortable, a separate room being provided for each ; that 
the sanatorium should be on an elevated and sloping site 
with a sunny exposure and well sheltered from cold winds ; 
that it should have a farm at a convenient distance, be sur- 
rounded by extensive grounds, well wooded, and affording 
ample space forlexercises of various kinds; that the soil 
should be dry and permeable and the water-supply abundant ; 
and that it must be fitted with the latest sanitary arrange- 
ments and equipped with all requirements for scientific 
research. In addition we have shown in the preceding pages 
that : 
1. The ventilation should be such that the air contained 
within the rooms and passages is free from all 
sources of contamination and rivals the outside 
air in point of purity, whilst at the same time 
draughts are not encouraged. 


2. The buildings should be so situated and of such a 
kind that dust is as far as possible avoided. 

3. The buildings and the fittings should be of such a 
kind that such dust which inevitably collects can 
be readily removed. 

4. Arrangements should be made for the ready and 
effectual destruction or disinfection of all infected 
material. 

5. The buildings should be of such a nature that con- 
stant medical supervision_can be readily exercised. 

6. The doctor's quarters should, as far as possible, over- 
look the grounds. 

7. The bedrooms of the sexes should, as far as possible, 
be in different blocks, but there is no necessity 
for separating the men and women in the dining 
room or grounds. 

8. Four classes of patients must be provided for both in 
the sanatorium and in the grounds :— 

(a) Those who can take exercise more or less 
freely 

(6) Those who can only take slight exercise on 
level ground. 

(c) Those who must be isolated in their own 
rooms. 

(d) Those who, though unable to take exercise, 
may allowed to associate with a few 
other patients. 

9 The accommodation for visitors must be limited. 

10. No provision, so far as the buildings are concerned, 
need be made for amusements beyond an enter- 
tainment room which may also serve the purposes 
of a library. 

1l. No provision should be made for games such as 
billiards, golf, and tennis, which involve much 
movement of the arms or lead to excitement. 

12. A few open-air galleries are of service but nothing 
approaching the Liegehalle system should be 
erected. 

13. The dining-room and kitchen should be completely 
cut off from the patient’s rooms, but no separate 
dining-room need be provided for the medical 
staff. 

14. The kitchen arrangements should be of the most 
modern type and thoroughly sanitary. 

15. The dairy and the farm should be of a model 
character. 

16. There should be ample accommodation for hydro- 
therapeutic measures. 

17. Adequate arrangements should be made for drying 
clothes. 

18. The heating arrangements should be such that the 


temperature is never raised more than a few 
degrees above the outside temperature, so that no 
sudden variations are experienced when the patient 
leaves his room, and that the humidity of the air 
is not sensibly diminished. 

19. Adequate shelter should be provided in the grounds 
and elsewhere against wind, excessive sun, or 
heavy rain. 

20. No special arrangements need be made for exercise 
under cover in bad weather. though it is as well 
to provide covered ways between certain of the 
different buildings 

21. All facilities should be provided for the treatment 
and clinical observation of the patients by the aid 
of laboratories and special departments. 


22. The tacilities which should be provided for research 
include more especially facilities for observations 
in bacteriology and pathology, chemistry, physio- 
logy, and meteorology. 


PART IL 


We must now make an attempt to meet the various 
requirements we'have formulated by the erection of suitable 


buildings, but before doing so we must arrive at some 
decision as to the special forms of tuberculous disease 
which are likely to derive benefit from treatment in a 


sanatorium. Children usually interfere with the necessary 
discipline and require special arrangements for their educa- 
tion ; further, they make greater and more rapid progress, 
according to our experience, when treated in an establish- 
ment specially set apart for them. We do not, therefore, 
propose to find any accommodation for children. We think 
it right to find accommodation for those patients who 
are suffering from pulmonary tuberculosis and from one 
cause and another have to be confined to bed for weeks 
or possibly months. Although these patients may remain 
a considerable time in the sanatorium, yet the improvement 
in their conditions tends to arrest the attention of the public 
more than the results obtained in less advanced cases and 
in this way the severer cases may prove of distinct service 
in educatiog the public mind as to the value of the treat- 
ment. The class of case suffering from tuberculosis, 
which refused at various sanatoriums, shown in 
Appendix No. IV., page 30. Those surgical cases 
which require rest, such as cases of hip-joint disease, 
may be treated as satisfactorily, if not more so, at a 
seaside resort as at a sanatorium. Other forms of the 
disease, such as lupus, tuberculous glands, tuberculous 
laryngitis and disease of bone in the arm, may derive great 
benefit from sanatorium treatment, but these necessitate no 
special structural arrangements beyond the provision of an 
operating theatre and examining rooms. 
We may now turn to the 
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QUESTION OF THE GENERAL CHARACTER OF THE 
BUILDINGS. 

Whether the sanatorium should consist of one large block or 
several smaller ones ’—Existing sanatoriums, as may be seen 
from Appendix No. VIL, page 32, fall under two groups— 
namely, those sanatoriums which consist of one large build- 
ing and those which consist of several. Both systems have 
their advocates. Their respective advantages and disadvan- 
tages may be tabulated as follows :— 


ONE LARGE BUILDING. 
Advantages— 
(a) Less costly to erect and to maintain. 
(®) More readily and more cheaply supervised. 
(c) Sanitary arrangements simpler. 
(d) Readier access of patients to common rooms. 
(e) Lifts more readily provided. 


Disadvantages— 

(a) Much noisier than smaller buildings ; for example, 
the sound of coughing (by advanced cases con- 
fined to their rooms) may be heard in the dining 
room and prevent sensitive patients from eating. 

(+) Impossible to ventilate or to vary the ventilation and 
temperature for special cases so satisfactorily as 
in smaller buildings, more especially when there 
are several floors. The smell of cooking may, 
for example, penetrate the bedrooms of the 
patients, or rooms on one floor may ventilate into 
those above. 

(ce) Much greater difficulty than in smaller buildings in 
classifying the patients according to their con- 
dition ; and of avoiding the moral effect which 
severe cases have on those who are comparatively 
well. 

(ad) Greater difficulty in isolating any cases of infectious 
disease. 

(e) Not so readily extended ; for example, additional 
small buildings are subscribed for more readily 
than the extension of a single large building 

A subsidiary point is that the smaller roof area of one 
large building collects a smaller amount of rain 
water for laundry purposes. 
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From a strictly medical point of view there can be no 
doubt that numerous small buildings within such limits that 
supervision is practicable are the best. Many of the older 
sanatoriums which are on the one block system were adapted 
from ordinary houses; others of the one block system 
are now being extended by means of smaller villas; 
whilst in most of the more recent sanatoriums for a large 
number of paying patients the separated house system 
is adopted in some form or another. Naturally, 
national prejudices have to be taken into agcount and 
what may be suitable for snowy Switzerland or sunny 
Colorado may not be suitable for England We prefer 
the separate block system. It is impossible, however, to 
give a definite opision on this matter without knowing the 
character of the site and the local configuration of the 
ground ; for example, the separate block system necessitates 
that the proposed site should bave sufficie:t shelter and pro- 
tection for all the buildings. Then, again, the question of 
expense must enter largely into the decision. Consequently, 
although our plans have been drawn up from the point of 
view that the system of several separate houses is the best, 
we have added an alternative plan, which embraces the 
same principles on the one block system in case either 
the site or financial considerations should necessitate its 
adoption 
THE NECESSARY BUILDINGS 

We must have a maintenance block, in which the dining 
and kitchen accommodation for the majority of patients is 
placed, and an engioe-house, together with laundry and 
other accommodation. We consider, further, that the 12 
well-to-do patients should have a block to themselves. With 
regard to the 88 more necessitous cases, we are of the 
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take advantage of the rays of the sun, which are grateful to 
the patients and are nature’s best disinfectant. Again, the 
aspect must be such that the bedrooms are as much 
sheltered from strong winds as the nature of the site 
allows. It is, however, a mistake to place a building in such 
a sheltered position that no movement of air occurs, for it is 
on the free circulation of the air that we must rely for the 
purity of our atmosphere. In order to obtain abundant 
light the main front of the building should be south, south- 
south-east or south-south-west. A directly south aspect is 
not so good in summer, as the rays of the sun stream directly 
into the patients’ bedrooms and are apt to cause these to 
become unpleasantly hot. These effects can be avoided by 
removing the patients to northern bay-windows, or to open- 
air galleries, such as we have provided, but Demany and 
Jorisenne have shown that in a climate such as England's 
the best aspect for the main front of the buildings is 5.58. W. 
or 5.S.E., provided that there is no very high hill in the 
neighbourhood to cut off the light. With both a 8.S.E. and 
a 5.8S.W. aspect the sun will shine mainly on the roof 
in summer, and into the patients’ bedrooms in winter. 
Another consideration, in connexion with this question, is 
the direction of the prevailing winds. This must depend 
largely on the character of any particular site, but as a 
rule, in England it is most serviceable in the treatment of 
tuberculosis to have protection against the northerly and 
easterly winds; consequently we have designed the 
individual blocks in such a way that they consist of a 
central portion with two wings drawn at an angle of 145°. 
The central portion contains an open-air gallery and lwoks 
directly south ; one wing faces 5.8.W. the others 8 8 E. 
In this way the greatest. advantage is taken of the sun-hine 
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Block plan. 


opinion that a separate villa should be provided for those 
patients who, from the fact that they are confined to their 
rooms, require more quiet. A villa of this kind is being 
provided at Linford and other sanatoriums. The more 
serious cases should be housed here, whilst it is often a 
good plan to take new patients into what we may term the 
hospital block and then, after the individual peculiarities of 
the case have been thoroughly grasped by sufficient 
observation and the patients are sufficiently well, to draft 
them on to other houses. The men and women who are not 
confined to a sick house like this should, as we have pointed 
out, be placed in separate blocks. The number of the 
patients in each house of this kind depends both on the 
nature of the cases treated and on the amount of money to 
be expended on the building and the service. We would 
suggest, however, that the hospital block should find 
accommodation for 16 patients. At the Nordrach Colonie, 
where all stages of the disease are treated and where there 
are now some 70 cases, from 10 to 12 cases are usually 
confined to their rooms; and at Nordrach no particular 
provision is made for surgical cases. We would also suggest 
that one block should provide accommodation for 36 men 
and another for 36 women. 


rue ASPECTS AND POSITION OF THE VARIOUS BULLDINGS. 

ispect.__It is shown by Appendix No. X., page 34, and 
especially by results obtained by the Nordrach Colonie, that 
the mere aspect of a patient's bedroom has no marked effect 
on the results of treatment at an efticient sanatorium 
There can, however, be little doubt that for patients who 
are confined to their own rooms, as many must be from time 
to time, it is advisable from the point of view of their 
comfort, that the buildings should be so placed that they 


on the northern as well as on the southern aspect, whilst the 
two wings and their sanitary towers tend to shelter each 
other from the effect of the wind. The aspect of the bed- 
rooms in 72 sanatoriums is given in Apperdiy No. XL., 
page 34. It is at once clear, from what has already been 
said, that the engine-house should be well removed from the 
sanatorium proper, both on account of the noise it creates 
and of the possibility of dust. 

Position.—The separate blocks must be as far as possible 
removed from all other sources of noise, and must further be 
so placed that the ground in front of the main aspect is well 
cleared, so that a free circulation of air is permitted and the 
patients are able to enjoy the view. Again, in the immediate 
vicinity there must be a sufficient number of trees to afford 
adequate shelter to those patients who are restricted to a 
small amount of exercise. The maintenance block must not 
be placed in such a position that any fatigue is experienced 
by even feeble patients on their way to it from their own 
rooms; it should be placed at a slightly higher level than 
the others so that no smell of cooking, dust, and the like 
is carried from it to the smaller buildings. This position 
also serves the purpose of not interfering with the view of 
the patients or with the free circulation of air in front of 
the individual rooms. The exact position of the various 
buildings must depend on the individual site, but care must 
be taken that they are placed in such a position that patients 
never have to descend from the sanatorium buildings to 
ground at a lower level. A general view of the aspect and 
position of the buildings proposed may be seen from Fig. 1. 


GENERAL DETAILS OF CONSTRUCTION. 


General considerations.—Our aim is to construct a build- 
ing which shall meet the requirements laid down, but we 
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must at the same time strive to make the ensemble as 
attractive and cheerful as possible and avoid the dreariness 
inseparable from a hospital. The main considerations which, 
as we have seen, should guide us in the construction of our 
buildings are that every part must be well ventilated and 
capable of being easily flushed with a continuous supply of 
fresh air, readily cleaned, and freely open to the sunshine. 
It has been found by experience that a building can only 
be sufficiently flushed with air for sanatorium treatment 
when the rooms are set in a single row with a corridor, which 
looks on to the open, running behind. A window of this 
corridor must be opposite every bedroom door, and the 
corridor itself must be capable of having a straight flush 
through by means of doors or windows at either end. 

Number of storeys.—The namber of storeys should not be 
greater than two, as higher buildings than this entail too 
much service, whilst sanatorium patients are not capable of 
climbing many stairs, as we can readily understand when we 
reflect on the fact that in raising the body vertically an 
amount of work is done which is equal to that expended in 
moving the body 20 times the distance on level ground. In 
other words a climb of 60 feet or five storeys equals a walk 
of 1200 feet along level ground. Single-storeyed buildings 
add very much to the expense owing to the necessary founda- 
tions, whilst they are not the class of building to which 
our patients must return when they resume their ordinary 
occupations. The number of storeys in 89 sanatoriums 
is shown in tabulated form in Appendix No. IX., page 33. 

Avoidance of noise.—One most important point in construc- 
tion is the necessity of adopting every precaution to diminish 
noise. A sanatorium is like a sounding box, for it is devoid 
of all carpets and nearly all hangings which can lessen the 
conduction of noise, and unless some precautions are 
adopted, as any one with any experience of sanatoriums 
knows, the nuisance created is a very real one. Many 
precautions have been tried, such as 16-inch brick partitions, 
double partitions with the space between filled in with 
various materials, three layers of gypsdielen and two air 
spaces between the floors as at Hohenhonnef, double doors 
and the like. With open windows the conduction of sound 
can never be altogether prevented, but we consider that the 
difficulty is best surmounted by building all internal floors 
of steel girders laid on felt and filled in with concrete, the 
internal partitions being made of cement. This method of 
construction redaces the sound and is very light. The chief 
noise is generated in the corridors, and these should have 
cork carpets, which may be varnished from time to time, 
laid on cement. As little wood should be used as possible 
in construction, owing to the necessity of providing against 
any danger from fire. 

Roof.—The roof should be flat and asphalted, as roofs of 
this kind avoid the usual dust-collecting space between the 
slates and ceiling, which can never be cleaned. Again, 
when repairs are necessary they can readily be done from 
boats hung from the parapets without the erection of any 
scaffolding. Such flat roofs may be utilised by certain of 
the patients and afford a good vantage point for over- 
looking the grounds ; they do not increase the heat of the 
rooms in summer or add to their coldness in winter, whilst 
they do not permit the noise of wind or rain to be trans- 
mitted if the necessary precautions are taken. 

Ground floor.—The rooms on the ground floor should be 
raised about four feet above the ground on the higher side, 
to ensure the privacy of the bedrooms. In several sana- 
toriaums where the ground floors are on the same level as the 
ground there is no privacy and the comfort of the patients 
is considerably curtailed. By raising the rooms four feet a 
thoroughly dry building is obtained, together with a few 
rooms in the basement for stores, boots, and the like, on the 
lower portion of the building Provided that these base- 
ment rooms are thoroughly dry they are not objectionable 
in any way so long as they do not communicate with the 
shaft of the main staircase and so cause a draught. 

Foundations.—The foundations should be of cement con- 
crete, the depth, &c., being decided when the site is chosen. 
Damp-courses should be provided of slate and cement and 
the ground in the neighbourhood should be efliciently 
drained of surface water 

Lining of walls.—The character of the lining of the walls 
depends very largely on the amount of money at command. 
We have consideiod this question in greater detail in con- 
nexion with the description of the patients’ bedrooms and 
need only say here that we would advise that the floors be 
made of teak, with the joints well plugged and laid on 


| cement, as this tends to make the building fireproof and at 
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All walls and partitions should 
be lined to a height of three feet six inches, or in the case 
of certain rooms, such as the kitchen and larder, up to the 
ceiling, with glazed tile work, and above this should be oil 
painted or, in the case of the well-to-do block, papered with 
washable paper. 

Lodqment for dust to be avoided.—Where there is any 
right-angled junction, such as exists between the floor and 
the wall, the angles are to be rounded. There must be no 
right angles in anything, not even in the joinery work, 
whilst no moulded or projecting architraves should be used 
unless they have plain rounded surfaces, so that no lodgment 
for dust may exist. 

Ceilings. —We would also advise that the ordinary type of 
ceiling, with its dirt-accumulating space underneath the 
joists, be not used, but that a zinc ceiling be placed directly 
on the under sides of the girders and fixed on a cement bed 
and the zinc then painted. There are several materials on 
the market, such as mezzotile, which answer this purpose 
admirably. The whole ceiling can then be readily cleaned 
at the same time as the walls in a very short space of time 

Stairs.— The stairs should be made of teak and all angles 
should be rounded so that they may be readily cleaned. At 
the London Open-air Sanatorium the staircases are built with 
an open space between the tread and the rise and between 
the stairs and the wall. A greater surface is exposed in this 
way to the dust and this surface is not so readily cleaned as 
a rounded angle ; in fact, when a stair is cleaned the dust 
tends to be carried through the spaces to the floor below. 

Windows.—All windows should be carried flush with the 
ceiling and so constructed that they are opened without 
effort and do not clatter in the wind. The glass of these 
windows should be free from ornamentation or dust-collecting 
ledges and should be plate-glass. 

Precautions against fire.—In addition to the foregoing the 
separate blocks for the patients will have at either end of the 
second floor an iron bridge leading directly back to the 
sloping hill on which they are built Fire-cocks will be 
placed, together with the necessary hose and hydrant, in 
convenient places in all the buildings. The value of these 
necessary precautions is considerably increased if the staff of 
the establishment is suitably trained by the regular fire drills 
which are carried out in the more efficient sanatoriums. 


THE PERSONNEL. 

It is necessary to consider this question briefly in order 
that we may be in a position to determine the necessary 
accommodation. 

Medical men.—With regard to the number of medical men 
it has been found by experience that no medical officer can 
properly supervise more than between 30 or 40 patients on 
the lines adopted in efficient sanatoriums. Consequently, in 
addition to the medical superintendent, who should have 
supreme control, at least two other medical men will be 
required for 100 tuberculous patients. As, however, during 
three months of the year one or other of these will be away 
on leave it is advisable, apart from the possibilities of sick- 
ness and from the fact that the 12 well-to-do people may 
require more attention, to have a fourth junior medical man 
to assist when required and to carry out the ordinary 
routine laboratory and record work. The medical men 
who have charge of the patients will not be able, 
according to our experience, to devote much time to 
research work. As research is to be a feature of the sana- 
torium it will be necessary to follow Brehmer's example 
and have at least one specialist in scientific research resident 
in the sanatorium. We have accordingly provided in the 
administration block for four medical men and one research 
director, giving them a bedroom and _ sitting-room each, 
together with a billiard-room. These rooms (see Figs. 8 
and 9, pages 23 and 24) are cut off from the rest of the 
building, conveniently placed for the purposes of supervision 
and in the vicinity of the special departments. If one of 
the doctors marry or is married it is best that he should be 
provided with a separate house ; whilst anyone who may be 
working in the research laboratories can easily find accom- 
modation in a neighbouring village The medical men 
should dine with the patients, and so a separate dining-room 
is not provided for them; on special occasions, such as 
Sunday evening, when it is not unusual in sanatoriums to 
relax the strictness of the discipline, they can dine in the 
committee-room. 

Nurses. —The number of nurses required depends largely 
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mw the character of the cases admitted. Severe cases and 
well-to-do people require a larger number than early cases 
among a more necessitous Class At the proposed sana- 
torium in connexion with the Brompton Hospital six nurses 
wil! be provided for 100 patients, most of whom wil! be in an 
early stage of the disease As we take it for granted that 

ases in a suitable stages of the disease will be treated 
at. His Majesty's Sanatorium, and as 12 well-to-do patients 
have to be provided for, we have decided to find accom- 
modation for 10 nurses Iwo of these will reside in the 
well to-do ck, one on either floor, and two in the sick 
bli« whilst accommodation is found in the maintenance 
block for six Nurses can do much for the comfort of the 
patier not only when the latter are confined for any 
reason to their own rooms, but especially when they first 
arrive at the sanatorium; whilst, by dining and taking 
exercise with the convalescent cases, the nurses can ensure 
the necessary discipline being maintained rhey can, in 
addition, relieve the servants of a considerable amount of 
work if at any time more nurses are required for special 
reasons they can readily be procured 

wt embers of the personnel.—In Appendix No. VL., 
poeagee we have given details of the personnel provided at 

me of the sanatoriums for 100 or more patients. We are of 
opinion that it is the best plan for many of the staff—such as 
the clerk, the wardener, the servants who clean out the patients 
rooms, and others—to reside in the neighbouring cottages 
This is already the practice at many sanatoriums, as, for 
example, at Siilzhayn Accordingly, we have only provided 
wcommodation, so far as the 88 necessitous cases are con- 
cerned, for a secretary, a matron, a cook, 10 female servants, 
and five male attendants. All these will have their rooms in 
the administration block with the exception of two of the 
male attendants who will sleep in the 36 male block and so 
be ready to call a nurse or medical man in case of emer- 
gency, and two of the female servants who for similar 
reasons will sleep in the 36 female block Accommodation 
is also found for an engineer in the engine-house 

Stafl for patients with more ample means.—The block for 
the patients with more ample means must have a separate 
staff. It is difficult to come to any decision as to the number 
and character of the staff for this block without knowing 
exactly the class of patient expected, but we have tenta 
tively allowed for a superintencent or housekeeper, a cook, 
six female servants, and four male attendants 

No accommodation is provided for any patients’ private 
servants, as all sanatorium authorities are agreed that these 
do much to upset the discipline and that they sometimes do 
harm by smuggling in alcohol and certain luxuries of 
doubtful advantage 

THE PATIENTS’ BEDROOMS. 

As we have seen it is of primary importance that the 
patients’ bedrooms should be easily flashed with air so as to 
maintain the requisite standard of purity and be capable of 
being readily ventilated from several quarters and readily 
cleansed 

Cubic capacity.-With regard to the cubic capacity it is 
obvious that the standards drawn up for rooms with closed 
windows do not apply in the case of an open air sanatorium 
The cubic space is of less importance than the size and 
position of the ventilating openings. Within certain limits 
the larger these openings are the better, so that a free 
circulation of air may take place without causing a draught, 
or encouraging what has been called the hurricane treat 
ment It has been said that the bedroom should be as small 
ss possible, as it should only be used as a shel’er for the bed 
und) as a dressing. room We have seen, however, that many 
patients must be confined to their rooms for considerable 
periods of time, so that their comfort in this matter must be 
onsidered Again, if a room has the windows open con- 
stantly it becomes to all intent and purposes a shaft, and it 
+ well known that the smaller the shaft the more liability 
there is to draught, and this is well exemplified in several 
sanatoriums where the bedrooms have been made too small 
A further objection to small rooms is the greater proportion of 
space taken up by the furniture and the consequent difticulty 
nh moving about It will be seen furth+r from Appendix 
No AIL, page 34, that in many sanatoriums the bedrooms 
have a cubic capacity of 1500 3000 feet 

He ght There is no advantage in having the rooms 
higher than 10 feet, although the old arguments about the 
air of rooms being stagnant above a level of 11 feet do not 


to a room in which the windows are flush with the 


| will be fanlights two feet high 
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ceiling and are kept constantly open. If the room is higher 
than 10 feet it is more difficult to clean it methodically, 
whilst the windows tend to become unmanageable. It will 
be seen fromA ppendix No. XIIL, page 34, that the height 
of the bedrooms in various sanatoriums varies from 83 feet to 
14; feet 

Floor space —The floor space must be suiliciently large to 
permit of the position of the bed being changed if necessary 
and of the furniture being freely moved for cleaning pur- 
poses, because the air is always more or less stagnant under 
beds and under articles of furniture, as is shown by the 
great tendency of dust and fluff to collect in these positions. 
A floor space of 10 feet by 12 feet, according to our expe- 
rience of several sanatoriums where this exists, is too small 
for comfort and not large enough to allow the furniture to 
be readily moved. The floor space allowed in a number of 
sanatoriums is given in Appendix No. XIV., page 34. ‘The 
depth measured from north to south of a room in a sana- 


| torium with windows only on the south side should not be 


more than 12 feet on account of the necessary sunlight ; 
when, however, fanlights are placed along the north wall the 
depth may safely be 14 feet 

General dimensions of rooma.—We have decided from the 
above considerations to make the individual bedrooms 10 feet 
high 12 feet broad, and 14 feet deep, giving a cubic capacity 
of 1680 feet, or when the bay window, which we shall pre- 
sently describe, is taken into account, 1960 feet. The depth 
rather than the breadth is 14 feet, as in this way the length 
of the building is diminished. 

The ventrlation.—The general method of veatilation of the 
various buildings is considered in a separate section, but we 


Fic. 2. 


Perspective view of a patient's room. 


may say here that the ventilation of the bedrooms will be 
carried out by means of open windows and fanlights.#!In 
addition each room will be fitted with an electric fan¥for 
use in hot weather, together with an upcast shaft, with mica 
flap to prevent down draught, which will be placed near the 
ceiling. The windows on the south will be placed two feet 
six inches from the fluor, so that the patients when confined 
to bed may have an uninterrupted view, whilst those on the 
ground floor—raised three feet above the ground level—will 
not have their reoms overlooked by passers-by These 
windows will be four feet nine inches high and above them 
The latter will finish flush 
with the ceiling and open outwards ; they will also be hung 
from the top so that the room may ventilate into the air out- 
side and protection may be obtained against rain 

North —Along the whole length of the 
northern side are fanlights 2 feet deep and 10 feet wide, 
which are flush with the ceiling and open outwards on to 
the corridor on a hinge at their lower part, so that the room 


aspect of room 


ventilates into the corridor. (See Figs. 2 and 3.) The 
door is three feet six inches wide. in order that the bed 
may be readily wheeled out and is placed opposite a 


casement iwndow in the corridor 

South aspect —On the western half of the south aspect of the 
room and immediately opposite the door is a casement window 
and fanlight three feet six inches broad On the eastern 
extremity of the south side is a square projection (see Figs. 3 
and 4, page 17) seven feet long by four feet deep. The 
northern side of this projection is open to the room, but all 
other aspects of it are inclosed by windows, such as those 
described, one casement looking east, one west, and 


i 


4 
| 


4 [ue L. ANCET, 


Fic. 


2 


DR L ATHAM'S ESSAY 


} 
hs 


( 


CORRIDOR 


ie A 


<= 


> 


> 


lransvers 


PATIENTS ROO 


on ot 


Plan offhecrooms showing window projections. (Scale 


sixteenth of an inch to the foot. 


one 


block 


z 


for 3) patients 
BROOM 
| 
| 
Plan of bedrooms showing two window pro ections thr 


one Scale—one-sixteenth of an inch to the foot 


wr 


4 

4 
IL) 
ly 
| 
DP = Bs, 
| a 
| 
| 
| 
| 
iM 
Vy 4 
Ki) 
4 
4 
Fig. 4 > 
ROON aco Room Aco Room 
ae 


THE KING'S 


Tue LANCET 


two in a southerly direction This projection affords 


ample space for a sofa chair and in our opinion is an 
ideal place for those patients who may be isolated and 
confined to bed and for all patients during the hour they are 
resting before the midday and evening meal. In addition, 
it affords a realy means of acclimatising patients, especially 
the more elderly, to an open air life. No matter what wind 
blows the window on one or other aspect can be opened 
without harm, whilst, when the patient rests in this part of 
the room, the other portion can be flushed éut by a direct 
draught between the western (or eastern) window and the 
loor In our opinion, these projections afford the most 
eflicient means by which a patient, when in his room, may 
enjoy a free circulation of air and yet be protected from the 
weather; they will be five feet apart and no patient, 
ilthough able to see from one projection to another, will be 
able to overlook the interior of the neighbouring rooms to 
any appreciable extent. Naturally, they add somewhat to 
the cost of construction; if the amount of money at 
command is limited two projections may be thrown into one, 
so that one loses its eastern and the other its western 
aspect (see Fig. 5) If the projection thus curtailed 
is still too costly we must revert to straight walls and 
depend on the ordinary windows for the necessary free 
circulation of air 

Protection against rain and sun.—In most sanatoriums 
some provision is made against wind, sun, and excessive rain 
in the bedrooms and elsewhere by means of screens, which 
are also of service in the case of patients who cannot sleep 
unless the room is darkened. Schrader discarded venetian 
blinds as they collected dust and were unsuitable, and the 
same objection holds good of various forms of storm shutter 
We would recommend roller blinds such as are used in shops, 
of greenhouse shading, a material which prevents the 
entrance of excessive rain and serves to check the too 
rapid passage of air although it allows free ventilation. 
This material can readily be removed, cleaned and dis- 
infected. 

Lining of the walis,—The chief considerations to be kept in 
view when choosing the material for lining the walls are 
that it should be readily cleaned without entailing mach 
service and that it should not be depressing in character. 
Che walls of the patients’ rooms are not very liable to 
infection in a building where the patients are carefully 
trained to dispose of their sputum, but the fact remains 
that by carelessness or accident the walls may be in- 
fected. As we have seen, numerous researches on this 
point have been carried out, but practically all agree 
with Coates, who has shown that when the walls 
are infected with sputum it is nearly always within one or 
two feet of the floor. This is an important observation 
as it shows the necessity of providing an easily cleansible 
lining material in the immediate neighbourhood of the 
floor. Various materials are employed in existing sanatoriums 

-tiles, oil-paint, ordinary distemper, washable distemper, 
duresco, petrifying fluid, wood, and various forms of paper, 
such as ordinary paper, washable linen paper, and washable 
muraline paper with a canvas backing. Wood is apt to 
crack and the joints to harbour dust, whilst it is difficult to 
join thick paper in a satisfactory manner. There are, 
however, many materials adapted to our purpose and the 
question of what lining should be used depends largely on 
the amount cf available money. Some forms are cheaper in 
their initial cost, but require to be renewed at frequent 
intervals. There can be no doubt that the form of wall- 
lining which is most readily kept clean and entails the least 
service is tiling efliciently laid. There are many forms of 


urtistic tiling on the market which do not make a room look | 


cold and although the initial cost is greater than of some 
other forms of wall-lining yet tiling lasts better than any 
other material. We therefore advise that the walls of the 
rooms should be lined with glazed tiles to a height of three 
feet six inches—that is, to the height of an ordinary chair. 
About one inch below the top line of the tiling a small 
well-rounded projection may be allowed, as this gives a finish 
and prevents scraping of the lining material above when 
the upper portion of the tiles are cleaned We should 
recommend oil-painting as the most satisfactory lining 
above the tiles, unless there is sufficient money at disposal 
as, for instance, in the case of the well-to-do block—to pro- 
vide for the more frequent renewal of washable papers, 
which do much to add to the cheefulness of the room. The 
colour of the tiling should be varied in the different rooms 
in order to avoid any monotonous effect. 
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Ceiling. —We have already dealt with the character of the 
necessary ceiling in the section on structural details. 

The floor covering.—A \arge number of materials are used in 
sanatoriums in the construction of the floors, such as wood, 
which may be hardened and polished by a mixture of paraffin 
and benzine, various forms of tiling and terazzo, fossil wood 
or xylolith, linoleum, cork carpet, which may be varnished, 
torgament, a cement which unites with wood or iron and 
has incorporated with it wood shavings, so that it is both 
cleanly and warm to the feet, and gypsdielen, which is 
usually covered with linoleum or parquet and consists of 
bamboo incorporated with plaster-of-Paris. Linoleum is the 
cheapest of these, but we have never seen it in use without 
noticing a number of cracks, to say nothing of the dust 
which collects at the margin near the wall. Again, con- 
densation always occurs beneath linoleum and is one of the 
commonest causes of dry rot; the placing of felt beneath 
the linoleum does not diminish either this or the collection 
of dust. We consider that of the hard coverings a teak 
floor laid on cement gives the most satisfactory results and 
| lasts better than any other material. At the junction of 
| the floor and walls there must be a bold curve in the tiling, 
so that dust may readily be removed, and furniture, such as 
the bed, may not abut on the walls. and so interfere with the 
free circulation of air. 

General requirements of the furniture and hangings.—The 
furniture must be light, and free from unnecessary ornamen- 
tation, mouldings, or dead space. It ig important that it 
should be readily cleaned, and that the under surface of any 
article should not escape this process. It should be smart 
in appearance, for smartness leads to cleanliness. The bed 
should have rubber castors, and the legs of other furniture 
| should be capped with rubber as this prevents the floor from 
| being marked, and does away with much noise. There is no 
absolute necessity for a carpet provided suitable slippers are 
used, but one small mat of cane or other readily disinfected 
material conduces to comfort whilst dressing. The hangings 
must be simple and readily washed. Pictures add to the 
cheerfulness of rooms, but they also add to the service as 
they must be kept free from dust, and consequently, 

they may be permitted in the recreation and 
dining-rooms, they should not be allowed in the bedrooms, 
unless an ample staff can be provided, or there is sufficient 
money at command ‘to arrange for their being let in flush 
with the walls. 

Whether wardrobes and cupboards should he provided.—It 
is yndesirable to have bags and boxes in the bedrooms, so 
that some form of receptacle must be provided. Chests of 
drawers probably meet all requirements, but it is usual in 
sanatoriums to have either a cupboard or a wardrobe; the 
former are more expensive as regards construction, but they 
encroach less on the cubic space of the room : both are open 
to the objection that they are not readily cleaned. 

Other necessary articles of furniture.—We suggest that in 
addition to a bed, two small chairs, a sofa chair in the bay 
window, and a bed table with glass or marble top, a special 
piece of furniture should be provided. This latter may 
consist (see Fig. 2, page 16) of a hanging cupboard for 
| clothes, a chest of drawers and a washstand combined, 
| together with a fixed plate of glass, as swing or hanging 
glasses tend to collect dust. It should be built on rubber 
castors, so that it may be easily moved every day and the 
whole readily cleansed. We would advise that neither the 
cupboards nor the drawers have any back so that they can 
be readily cleaned out. The top of the cupboard should be 
sloping, all angles rounded off, and there should be no 
moulding or other ornamentation which would serve as a 
lodgment for dust. 
| Whether douches or lavatory basins be placed in these 
| rooms.’--In some sanatoriums, such as Nordrach, each room 
| is provided with a douche and with two fixed lavatory basins, 

the one being for use when washing the mouth and teeth. 
The presence of a douche in the room is an extremely con- 
venient arrangement, occupies little space, and involves the 
minimum of strain on the patient, but English sanitary 
authorities almost unanimously condemn it, more especially 
when there is not the high water pressure of Nordrach on 
the ground that the pipes and traps become almost as foul 
as soil pipes. In view of this we have arranged the bath- 
rooms in the sanitary tower which we shall presently 
describe. 

Method of lighting.—The rooms will be lighted by electric 

lamps, one of which will be placed over the washhand stand 
|and controlled from the door, whilst the other will be 
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attached to a wire >0 that it can be used in any part of the 
room. 

Means of communication.—The electric bells, one placed 
near the door and the other on a length of wire, so as to be 
available at the bed or sofa chair, will be arranged so that 
a nurse may be summoned at once by day or night. 

It will be seen from the plans that recesses are provided 
in the corridors, with a northern aspect, to which those 
patients who are isolated may retire when their rooms 
become uncomfortably hot in summer. 

THE VENTILATION ARRANGEMENTS. 

We have shown in the previous pages that the ventilation 
of the buildings should be such that the air within them con- 
stantly rivals the outside air in point of purity. This is a 
higher standard than the one adopted by most sanitary 
authorities for ordinary buildings on the basis of Parkes’s 
work. Most authorities accept as a standard of purity 
a percentage of 006 of carbonic dioxide. This is too 
high a percentage for tuberculous patients, and Rufenacht 
Walters, in a paper read at the recent London Congress on 
Tuberculosis, showed that it was possible to keep the per- 
centage of carbon dioxide in a sanatorium bedroom in- 
habited for many days by a feverish patient almost as low as 
that of the outside air. The rules for good ventilation as 
laid down by many authorities nearly all apply to rooms 
with closed windows. When the windows are kept con- 
stantly open ventilation is much easier, more especially when 
by means of an open door and fanlights on the wall opposite 
the windows a through ventilation is obtained. The inlet 
must be sufticiently large to prevent a draught, for air, like 
water, tends to rush through a small opening and so cause a 
draught, whilst with the same pressure it will pass quietly 
through a larger opening. 

Appendix No. XVI, page 35, gives a tabulated state- 
ment of the various forms of ventilation used in 76 sana- 
toriums and it will be seen that some trust entirely to open 
windows with or without fanlights on the opposite wall, 
others to open windows with various forms of ventilating 
inlets or shafts, and others to open windows with cold or 
warm air forced in, whilst a few utilise open fires or 
chimneys in addition to the open windows. We may say 
at once that the plenum system must be condemned ; it was 
tried at Nordrach, at the Ventnor Hospital, at the National 
Consumption Hospital, Ireland, and at the Forster Green 
Sanatorium, and in all cases given up as useless. We have 
said enough, in previous pages, to show that no system 
of forcing heated air into the rooms is good. Open-air fires 
are most useful ventilators in ordinary houses, but as may be 
seen from the Appendix No. XVII. (a), page 35, in which we 
discuss the relative value of various methods of heating, they 
are not of service in sanatoriums. They give rise to dust both 
when burning and when being cleaned, and on this count 
alone must be condemned ; again, when the windows are 
widely open sudden gusts not infrequently blow the smoke 
into the room and give rise to draughts. We have therefore 
decided to ventilate the patients’ bedrooms in the manner 
already described in the account of these rooms. The larger 
rooms and any part of the building where air is likely to 
become stagnant or foul will be ventilated by electric fans 
and shafts in addition to open windows. In summer time 
the doors of the bedrooms, which are placed opposite a 
corridor window, may be opened and the passage of air from 
the cooler side of the house facilitated. 

HEATING AND COOKING ARRANGEMENTS. 

In the earlier pages we showed that in constructing a 
sanatorium every means must be taken against the formation 
of dust and that the use of coal should be avoided as far as 
possible. The only way in which the use of coal can be 
completely avoided is by means of electricity, generated by 
water power or by means of oil or gas engines. At many 
sanatoriums coal is not used in the patients’ quarters but is 
employed in the engine-house for the purpose of generating 
electricity. In such cases dust must always be discharged 
into the atmosphere, and in our visits to some of these 
sanatoriums we have never failed to obtain evidence of the 
presence of a large amount of dust in the atmosphere by the 
simple expedient of running our fingers over various articles 
in the patients’ rooms. In our opinion electricity should be 
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however, of electricity generated by oi! on a large scale is 
expensive. If gas is utilised it may be taken from the 
ordinary mains when these are available, but otherwise one 
of the forms of gas which can be made without the use of 
coal should be manufactured at some little distance from 
the sanatorium buildings. Electricity can be economically 
employed not only for warming the patients’ rooms but for 
laundry purposes and for cooking. We show in the specifi- 
cation on this subject (see Appendix XVII. (+), page 36) the 
use we propose to make of this means of heating. As it 
is not conducive to economy to heat the water required 
for the steam disinfector or fcr baths, lavatories, or 
laundry purposes by means of electricity we propose to 
use small upright boilers for this purpose. These boilers 
will be supplied with coke and will have efficient smoke 
consumers attached to them. In the case of the patients’ 
blocks they will be placed in the basement under the 
sanitary towers, with a shaft carried up the towers well 
above the level of the roof, whilst the necessary flow and 
return pipes and draw-offs will be confined to the towers as 
far as possible. The bedrooms of the patients do not require 
any artificial warming for many months in the year, and 
when such artificial warming is used we have shown that the 
temperature of the rooms should not be much higher than 
that of the outside air. At the same time, if the temperature 
of the rooms is a little higher than the outside air much is 
done to ensure good ventilation. As may be seen from 
Appendix No. XVII. (c), page 37, on this subject the 
temperature of the rooms at many sanatoriums, such as 
Rudgwick and Rossclare, is the same as that of the outside 
air in the winter, no artificial heating being used at all. In 
other institutions, such as Linford, the Grampians, Adiron- 
dack, and Boserup, the temperature is never allowed to 
exceed 50° F. 

The small increase of temperature required is readily 
given by many of the electric radiators on the market and 
in this way we avoid a considerable amount of initial expense 
in the matter of pipes, &c., whilst the annual cost of 
maintenance, redecoration, and service is also much less 
than in the case of any hot-water or steam system. Electric 
heating is used in some rooms at Nordrach-on-Dee and in 
one villa at the Nordrach Colonie and in both cases gives 
satisfactory results ; it is also to be installed in the proposed 
sanatorium at Liverpool. The position of the radiator is of 
importance, for no attempt should be made to warm the in- 
coming air, as this interferes with its humidity and destroys 
the ozone and the attempt ends in failure where open 
windows are used. 

We show in Appendix No. XVIL, page 35, the various 
forms of heating apparatus used in over 100 sanatoriums, and 
in Appendix No. XVII. (@), page 35, discuss the advantages 
and disadvantages of the various methods used. In some 
sanatoriums open fires are provided for the staff although the 
patients are not allowed to have them. ‘There is no reason 
why the staff should have open fires ; their absence cannot 
be regarded as a hardship seeing that to all intents and 
purposes they are not used in any country except England. 
In those sanatoriums in which an exception is made, and the 
staff are allowed coal fires, we have noticed that dust 
collects in considerable quantities. Finally, in most 
sanatoriums as time goes on a large proportion of the staff 
consists of former patients who are better without open fires. 


THE LIGHTING ARRANGEMENTS. 

There is no doubt that electricity affords the ideal means 
of lighting in any building which is specially devised for the 
reception of people in ill-health. It gives a most efficient 
light, does not the over-heat the rooms, and does not lead to 
the formation of noxious products in the air, whilst it is 
easily regulated, always available, and saves much expense 
in the way of redecoration. All rooms in the proposed 
sanatorium will be fitted with electric light, together with 
some of the shelters and the covered way. The lights will be 
suitably placed for the varying requirements of the rooms 
and passages, whilst the greater number in passages, 
corridors, &c., but not in the patients’ bedrooms, will be 
controlled from the central station, so that, for the sake of 


economy, they may be simultaneously turned off at certain 
hours, only sufficient light being left in the corridors and 


employed as much as possible in all sanatoriums. The way | other places for rpecial emergencies. 


in which the electricity is generated must depend on the 
natural advantages of the site 
water-supply affords an ideal means, but failing this we 
must have resource to oil or some form of gas. The use, 


A sufficiently abundant | 


GENERAL DINING AND KITCHEN ARRANGEMENTS. 
As the well-to-do patients will necessarily expect superior 
arrangements and a better cuisine their block is provider! 
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with a separate kitchen and and dining room We need only 
mention here that both the dining rooms and the kitchen 
this block are entirely cut off from the patients’ 
rooms by cross-aerial ventilation With regard to the dining 
roor and kitchen accomodation for the more necessitous 
cases we ha ilready shown that they must be completely 
cut off from the patients’ bedrooms, and Appendix No. VIIL., 
page }, shows that this is done at a number of existing 


pre mises in 


sanatoriums. We find that at the Royal National Hospital at 
Ventnor and elsewhere the provision of a difiing room and 
kitchen for each separat block has proved wasteful and 
therefore we have proviued (see Fig. 8, page 23) one 
dining room and kitchen in the administration block for al 
those patients who are able to take exercise These 
premises are cut off by efficient ventilation from the other 
portions the block, and, as will be seen, there are arrange- 
ments by means of suitable doors for completely cutting off 
the rridor which runs behind the dining-room and in front 
of the part of the building which contains the kitchen and 


other offices from the rest of the building when meals are 
being served 

The patients who are confined to bed are better without 
any kitchen in the vicinity, as it is difficult to control the 
ventilation effectually and to keep the air pure; con- 
sequentiy their food is to be cooked in the administration 
building and then transferred by means of Swedish cars to 
the various blocks. That Swedish cars effectually keep the 
food hot and do not lessen its palatability at all, is shown by 
the fact that many people in London and elsewhere patronise 
them for dinner parties and other entertainments, whilst cars 
of very similar construction are frequently used in shooting 
marties to provide a hot luncheon. Patients in bed will 
Resther require their food to be served on hot-water plates, 
as they often spend some little time in negotiating a meal. 
We have considered whether the food could be conveyed 
from one building to another by means of a pneumatic tube 
or railway contrivance, but the estimate given by the 
engineers whom we consulted shows that the cost would be 
prohibitive, and, indeed, there is no occasion for anything of 
this kind as the Swedish cars meet 
requirements. 


THE DRAINAGE ARRANGEMENTS. 


Disposal of sewage. —Whether we dispose of the sewage con- 
servancy methods, by the water-carriage system, or by some 
form of tank treatment must depend to a very large extent 
on the character of the ground on which the sanatorium is 
built and upon the facilities afforded in the neighbourhood. 
We will, however, mention some of the arguments for and 
against these various systems. All sanitary authorities are 
agreed that the best conservancy system available is the one 
which employs earth closets This system has been adopted 
in several modern sanatoriums, such as the East Anglian, 
and there can be no doubt that it is a very good one from a 
sanitary point of view, for the reasons that it does away 
with all pipes and with the possibility of leakage and that 
there is no delay in the disposal of the excreta 


all the necessary | 
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We advise, then, that the earth-closet system should not 
be adopted. We consider that the water-carriage system, 
if a sewer is available in the neighbourhood, is the best 
method we have for disposing of the sewage, as by this 
means the sewage is kept moist and the tubercle bacilli are 
gradually destroyed by other micro-organisms, while there 
is no danger of any escape of the putrefactive gases pro- 
vided that the necessary work is efficiently carried out. In 
Appendix No. XILX., page 40, we have given an expert's 
specification for the installation of this system in connexion 
with the buildings. If the water-carriage system is not 
available we recommend the adoption of the biological 
process of Cameron, which, as we have shown in Appendix 
No. XIX. (a), page 41, is the best of the tank methods. 

Disposal of slop water.—In the country it is desirable that 
the slop water should be turned on to the land in some form 
or other, more especially if the biological method of dis- 
posing of the sewage is adopted, as it not infrequently inter- 
feres with the efficient working of this process. We recom- 
mend the adoption of Kenwood’s system of sub-irrigation, 
which, as we have shown in Appendix No. XIX. (0d), 
page 42, is the best method for disposing of slop water. 
The waste from the kitchen and pantry sinks must be 
efliciently strained and filtered 


THE LAVATORY, BATH-ROOM, AND WATER-CLOSET 
ACCOMMODATION. 

General fittings.—All sanitary fittings, as may be seen 
from the specification given in Appendix No. XIX., 
page 40, will be of the most modern type. 

Urinals.—No urinals will be provided in any part of the 
sanatorium as these are filthy contrivances at best and there 
is no necessity for them where lift-up water-closet seats are 
employed. 

Administration block.—In the administration block (see 
Fig. 8, page 23) a male and a female lavatory are pro- 
vided for the patients in the immediate vicinity of the 


| entrance-hall, together with water-closet accommodation 


which is well cut off from the lavatory by cross aerial 
ventilation. As may be seen from Figs. 8 and 9, pages 
23 and 24, the necessary sanitary accommodation for the 
personnel is thoroughly cut off from the patients’ rooms 
and conveniently arranged as follows: two water closets, 
two bathrooms, and a lavatory for the medical staff, a 


| separate closet and bathroom for the secretary, a separate 


Vivian | 


Poore has shown, further, that it is of value for various | 


agricultural and financial reasons, whilst closets with auto- 


matic arrangements for supplying the necessary earth 
which are easily worked, practical in construction, and 
not liable to disarrangement, are on the market. Lortet 
and Despeignes have shown, however, that the earth- 
worm brings tubercle bacilli to the surface and _ that 


infection and Galtier of 
bacilli may resist putrefac- 


these may be a source of 
Lyons has proved that the 
tion in earth for months. Giirtner buried the bacilli for 
one year and found that they remained virulent, whilst 
Shottlius claims that they remain virulent for as long as two 
years, Again, Biggs of New York and Flick of Philadelphia 
have shown that the soil on which houses inhabited by con 
sumptive individuals have stood has become infected rhis 
difficulty might be overcome by freely exposing the excreta to 
sunshine for several days before digging in or possibly by 
the addition of disinfectants, but both these methods are 
Further, the earth-closet system 
it requires a special form 


open to practical objections 


Is open to the following objections 


of soil ; the cost of the cartage and the supply of suitable 
earth, of preparing the same by suitable drying and passing 
through sieves, and of providing men to carry earth and to 


empty the pails is considerable, apart from the cost of the 
kind of land necessary for distribution, whilst a nuisance 
may be readily created, more especially if it is used on any 
storey above the ground floor 


closet and bathroom for the matron, two closets and two 
bathrooms for the nurses, two closets and one bathroom for 
the female servants, together with two closets and one 
bathroom for the male servants 

Sanitary towers in patients’ blocks.—With regard to the 
patients’ blocks, the sanitary arrangements are grouped 
together in sanitary towers. The position of these towers is 
a matter of importance. Wherever possible they should be 
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Sanitary tower. (Scale—one-twentieth of an inch to the foot.) 

placed at the end of the,building as they afford considerable 
shelter in this position to a house which consists of two 
wings joined at an angle of 145°, and are less likely to 
ventilate into the corridors or bedrooms than if they were 
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placed, as they are in some sanatoriums, at the back of the 
corridor. Therefore these sanitary towers should be placed 
at either end of the sick house and of the house for the well- 
to-do patients. Whether the towers can be placed at the 


ends of the blocks for 36 patients depends on the character | 


of the case treated, but as patients in these blocks will be 
in a convalescent stage the extra length of corridor which 
must be traversed in going to the bathrooms or elsewhere is 
not a great disadvantage. 

The accompanying plan (Fig. 6, page 20) shows the way 
in which these towers are cut off from the rest of the 
buildings and the manner in which the accommodation is 
distributed. All portions of them will be ventilated by 
open windows and by extractor fans. In the blocks 
for 36 patients there will be on each floor of a sani- 
tary tower three bath-rooms and four water closets in addi- 
tion to a lavatory and housemaid sink accommodation. 
In the block for the severer cases two water closets and 
two bath-rooms are provided on each floor of the sanitary 
towers, together with lavatory and other accommodation 
In the block for the well-to-do ample provision is made for 
the patients and for the staff. Each lavatory in the separate 
houses can be used as a hair-cutting room, and in view of the 
fact that hair cutting causes much dust (so much so that the 
trade of hairdresser stands high in the mortality-rate of 
tuberculosis) special ventilation of these rooms will be 
provided. 


THE MEASURES WHICH SHOULD BRE TAKEN TO DEsTROY 
THE TUBERCLE BACILLI. 


It is necessary to consider this part of the subject in order 
that we may decide what constructive details have to be 
provided with regard to disinfection. We have shown that 
tuberculous individuals may readily spread virulent bacilli, 
but that if reasonable precautions are adopted this 
danger may be avoided. Thus Achtermann, who for many 
years was in the habit of testing the dust from corridors, 
rooms, and other places at the Brehmer Sanatorium by means 
of inoculation experiments, only once found any evidence of 
the presence of tubercle bacilli. We must, however, bear in 
mind that in a sanatorium patients may not always conform 
to the regulations and therefore we must be ready to cope 
with any infected material such as clothing, furniture, and 
other articles, more especially as our patients have already 
demonstrated that they supply the pecessary soil for the 

wth of the bacilli We have given in Appendix 
No. XVIIL., page 37, a summary of a number of experiments 
on the best means of rendering tubercle bacilli innocuous, 
whether in sputum, dust, furniture, or clothing, together 
with a tabulated summary of the various methods olepted 
in a number of sanatoriums for collecting and disinfecting the 
sputum and for disinfecting the clothes, crockery, rooms, and 
furniture. 

We will therefore content ourselves with a very brief 
review of this part of the subject before pointing out the 
conclusions we have formed. In the first place it has 
been shown by many observers such as Schill and Fischer, 
by Steinitz (1901), and Elliott (1902) that with the exception 
of chlorinated lime it is practically impossible to destroy 
tubercle bacilli in nummular sputum within a reasonable 
time by any chemical means or by boiling for a short period 
of time. Delépine states that a 2 per cent. solution of 
chlorinated lime is efficacious when mixed with an equal 
quantity of sputum. Elliott treated nummular sputum with 
solutions of perchloride of mercury (1 in 500) and carbolic 
acid (1 in 20) for 24 hours and then injected the central 
portion of the mass into guinea-pigs. All of these animals 
died subsequently from tuberculosis. Moeller boiled 
nummular sputum for 10 minutes and then injected the 
central portion of the larger masses into animals, all of 
which developed tuberculosis. These results are due to the 
fact that the albumin of the nummular masses becomes 
coagulated by the action of heat or of the chemical sub- 
stances and so forms an almost impermeable envelope which 
tends to protect the central portions of the large masses 
from the disinfecting agent. It is shown in the Appendix on 
this subject that the only practical methods by which we can 
destroy the larger masses of sputum are either by means of 
incineration, boiling in water to which sodium bicarbonate 
has been added, or the use of chlorinated lime. The addition 
of sodium bicarbonate to water raises the boiling point to 
102° C. and either prevents the coagulation of the albumin 
or dissolves the albuminate which is formed. In a sanatorium 
such large masses of sputum should always be collected in 
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some form of flask. It is only the small stray drops which 
are likely to infect the clothes, furniture, and walls ; and as 
may be seen in our Appendix these small drops may be 
rendered innocuous in a variety of ways. 

The conclusions we have drawn are as follows : 

1. The sputum.—The hands, beard, and hair must be kept 
scrupulously clean and the patients must be instructed 
always to place a handkerchief in front of their mouths 
when they cough and never to expectorate anywhere except 
into some form of flask or other receptacle. Fortunately, 
most patients rapidly lose their cough under sanatorium 
treatment, especially if they are told that the act of 
coughing is detrimental to them, although they continue to 
get rid of a certain amount of expectoration. Also, in view 
of the numerous observations on the infectivity of spray from 
the mouth made by Heymann, Fliigge, Boston, Nenninger, 
and others, to which we have referred, it is imperative that 
consumptive patients should take the most scrupulous pains 
with regard to the cieanliness of their mouths. Handker- 
chiefs must not be used to spit into but only to wipe the 
mouth ; and they should be carried in a special pocket or 
bag with an indiarubber or oil-silk detachable lining which 
can be disinfected readily, for, as y Capo has said, a 
pocket which contains a handkerchief soiled, it may be, 
with mucus, sweat, or saliva, affurds a veritable breeding 
ground for many forms of micro-organisms. Both 
handkerchiefs and napkins should be of Japanese 
paper or some cheap material, such as calico strips, 
so that they may be burnt. The well-to-do may have 
ordinary handkerchiefs, provided that they are frequently 
changed, as paper handkerchiefs are not pleasant things, 
and napkins, if clean at every meal, as these may readily be 
disinfected in the steam disinfecting station which we 
propose to place in the engine block. When in their rooms 
patients should spit into receptacles made of papier maché. 
This is sufficiently thick to require no outer covering of 
metal. The top must be so constructed that flies cannot 
disseminate the material. Such cups are cheap and are 
already in use, as is shown in Appendix No. XVIIL. («), 
page 39, at six sanatoriums. The cups should be filled to 
one-third with a mixture of lysol and soap, as this tends to 
mitigate the repulsive appearance of the sputum and to 
prevent drying and dissemination, whilst both Gerlach and 
Spengler have shown that lysol effectively diminishes the 
virulence of tubercle bacilli. The paper cups should be 
removed each day to the electric incinerator which we 
propose to place in the basement of one sanitary tower in 
each block and there mixed with sawdust and burnt. By 
this means the sputum is not constantly being carried 
through the grounds as at some sanatoriums. When the 
patients are out of their rooms they should expectorate into 
a Dettweiler, Guelpa, or other flask, or similar contrivance 
which can readily be hidden within the folds of a handker- 
chief and which cannot spill its contents. These flasks 
should be collected every evening and removed to the in- 
cinerinating room and there dealt with as follows. The con- 
tents should be mixed with sawdust in an iron receptacle and 
then burnt, whilst the flasks themselves may be treated as 
they are at the Bichat Hospital. At this hospital they are 
placed in a copper containing water, to which sufficient 
washing soda has been added to make it strongly alkaline ; 
the water is gradually raised to the boiling point and kept 
there for 10 (better 30) minutes. ‘The flasks are then washed 
out with water and stored for use. Or they may be dealt 
with as they are at the Hauteville Sanatorium—namely, 
placed in an autoclave and submitted to a temperature of 
120° and a pressure of two atmospheres for half an hour. 
The vapour flows in and out of the flasks which are thus 
mechanically washed. They are then thoroughly washed 
with cold water and dried in hot air. 

2. The walls and floors of the rooms and passages.—All 
cleansing of these must be by means of wet cloths, as other 
zmeans do not remove the dust but simply displace it. It has 
been said that the sound of a brush or a broom should no 
more be heard within the walls of a sanatorium than was the 
hammer within the sacred precincts during the building of 
Solomon’stemple. The floor and the glazed dado should be 
wiped daily with a damp duster moistened with a solution 
of 1 in 100 chlorinated lime. The floors may be subsequently 
polished. The dusters must be periodically burnt. The 
walls above the dado are extremely unlikely to be infected 
in a sanatorium where patients are properly educated 
in dealing with their sputum, as is shown by the researches 
of many observers, and a periodical thorough scrubbing with 
a4 
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up-and-water has been shown in many hospita t e all 
that is requires When a patient vacates his room it may be 
well t t down with bread, which is afterwards burnt. 
If, however, there is any reason to suspect that ucus has 
en expectorated on to the walls it is better in view of the 
fact that Coates has shown bread to be useless when there 
ix any sticky mucus on the walls—that these should be 
stened at lisinfected by formaldehyde, provided that a 
tr it's autoclave is used , with other methods formaldehyde 
of t ervice and comes under the same category as all 
other gaseous methods of disinfection, which, according to a 
imphlet of the National Association for the Prevention ot 
luberculosis on this subject, are inefficient 
Furnity Furniture should be well wiped with a 
duster, istened with a solution of 1 in 100 chlorinated 
ime as Delépine states that this agent does not injure 
furniture if the latter is subsequently wiped with a duster 
moistened in water; it should be of such a nature that but 
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little dust collects and of such materials that it is readily 


disinfecte For example, most forms of stufling or of 

carpet cannot be satisfactorily dealt with and leather is 

readily injured in the process, whilst linen covers, washable 
ither, and wickerwork may readily be disinfected 

1 Linen Linen. the coverings of cushions, and the like, 

e collecte n suitable receptacles, the linen being 


lected every day and taken to one room of a disinfecting 


tatior they should be there thoroughly soaked in cold 

water in order to remove various stains which treatment with 
‘team tends to fix, and then passed through a steam steri 
ser and finally dealt with in the laundry 


Urdinary clothes.—Ordinary clothes, small mats, wicker 
hairs, mattresses, which should be made so that they can be 


unpicked readily, and other similar articles may be efficiently 
disinfected in the same steam sterilising apparatus 
6. Articles which cannot be sterilised by steam Sucl 


irticles as books, leather, wool, silks, brushes, combs, and 
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ther articles, which are damaged when sterilised by heat 
may be treated with formic aldehyde generated in a Trillat’s 
autoclave 

7. Crockery, knives, and forks.—Crockery, knives, and 
forks, and the like, can be sterilised in an ordinary surgical 
steriliser by gradually raising water to which sodium bicar- 
wnate has been added to a temperature of 102° C., and 
then keeping them at this temperature for at least 20 


minute- 

8. Old articles, dust and refuse.—Infected rags, paper, 
old mattresses, pillows, dusters, &c., which are no longer 
required, together with the various forms of dust and 
refuse, and their receptacles, should be dealt with in a 
dust destructor attached to the engine-house. 

9 Bedroom and other slops probably do not require to be 
disinfected, at most the various utensils may be periodically 
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Necessary accommodation for disinfection purposes. 
We see. then, that so far as the structure of a sanatorium 
is concerned we must have 
1. A disinfecting station. This we have placed in the 
block which provides accommodation for the 
engines and the laundry. 

A room in the basement of a sanitary tower in each 
block, where the sputum and handkerchiefs may 
be burnt and flasks and other articles sterilised. 

3. A place where various other articles such as refuse 
and the contents of dustbins may be dealt with 
in a dust destructor. This we have provided in 
the engine block 


FACILITURES FOR OBSERVATIONS AND RESEARCH. 


Observation.—A laboratory (see Fig. 9, p. 24) together 
with a record room, is provided in the immediate vicinity 
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of the quarters for the medical men for the routine 
examinations of various materials, such as sputum and 
urine, whilst separate rooms, with waiting hall attached, 
are placed on the f 
administration block (see Fig 8, p. 23) for the x ray, 
dental, and throat departments, which experience has shown 
are necessary in a large sanatorium. It has been found that 
the routine examination of patients by the physician is most 
satisfactorily carried out in the individual bedrooms, but * 
these special rooms may be used for consultation purposes 
when the occasion arises. The number of these 
may be seen from the figure, may readily be increased if any 
new form of treatment or observation is devised in the 
future. The sickblock is provided with an operating theatre 
and its necessary adjuncts (see Fig. 12, | 
Research.—The sanatorium is to be equipped with all t 
requirements for scientific research, and we have come to f 
the conclusion that any experimental work is best done as 
buildings and have 


far away as possible from the patients 
ndry and < 


accordingly grouped the necessary rooms in the laur 
disinfecting block, but in such a position (see Fig. 
p. 22) that they are free from any liability to the vibration 
which may be caused by the engines. The rooms 
consist of a laboratory for bac teriological and pathological 
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Administration block, ground floor plan, 


research which is in communication with the post-mortem 
room and a laboratory where chemical! physical, and 
physiological problems may be worked out. In the imme- 
diate vicinity of these laboratories are three small research 
rooms, together with a director's room, which will also serve 
as a record room and library. Atta hed to the same block 
is a well-ventilated animal house, without which many 
of the scientific questions which will arise cannot be 
elucidated Meteorological requirements are met by the 
provision of various instruments mentioned in Appendix 


No. p 42. 


Tuk LAUNDRY ARRANGEMENTS, 

Ample accommodation (see Fig. 7, p. 22) is pr 
vided for laundry purposes in the same ! lock as the engine 
house, the disinfecting station, and the resear h laboratories. 
fhe washing room is in direct connexion on the one side 
with the room in which various articles, such as linen, are 
placed after disinfection, and on the other with a drying 
chamber of the most modern type. The drying chamber 
communicates directly with the finishing room and this in 
turn with the outside. All laundry work will be done by 
electricity, as may be seen from Appendix No. XVII. (4), 


p. 36. 


gvround-tloor of the eastern wing o! the een cribed will be most readily 
the individual plans in which the character of the vari 


rooms is specified; we will, 


a central portion ane 
rooms, as leads on to the 
west through the 
southern side of the central portion, on the gre und 
a dining-room (52 
25) for the majority of the 


from the smell of cooking 
heated carving tables so that the food 
7, separated from it by the 
and pantry accommodation 


will corridor of 
they can comp 
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Snort DESCRIPTION OF THE VARIOUS BUILDINGS 


The details of the various buildings wh ch have not yé 
=} ed | ya reference to 


however, brietly refer to 


leading features of each 


The admini- 


1. Administration hlock (Figs. 8 and @) 
consists of 


tration block has a southerly aspect and 
1 two wings, whilst a corridor which 
open at either end runs from east to 
entire length of the building On the 
floor, is 
50 feet with a bay window 22 x 12 feet) 
tients which can be reached from 
he entrance hall by means of a door revolving on a ce ntral 
yivot to prevent draughts and to keep the entrance hall fre 
Chis room will be supplied with 
may be kept suffi 


Immediately behind the dining-room, but 
corridor, is the necessary kitchen 
Doors will be arranged in this 
such a kind that when meals are being served 
letely shut off a portion of the corridor from 


siently hot 
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Scale—one-fifty-lifth of an inch to the foot 


of the house whilst allowing the passage ‘ f 
from the kitchen to the dining-room ; at othe: 
times the doors sill be against the wall and will allow the 
free circulation of air trom erd to end of the corridor ‘The 
kitchen is completely cut off from the rest of the building by 


aerial ventilation, whilst auple provision Is made in the 
cold storage, and vthe: 


all parts 
servants 


way of pantry, bakery, scu! ery, 
accommodation. 
ing of the maintenance block consists of an 
telegraph office, a commuttee- 
which may als 


The western Ww 
entrance hall with post and 
nurses’ sitting-room, 1 creation-room 
establishment, and matron’s quarters, 
lavatory accommodation for 


contain the library of the 
together with male and female 
the patients which is well cut off from the rest of the build 
ing and conveniently placed near the entrance hall and 
dining-room. 

We have only arranged for one 
have already pointed out that patients must not be tempted 
to stay indoors. The Appendix on this subject (No. X\ 
34) shows that in many sanatoriums no common It 
beyond the dining-room 15 provided for the patients. At 
such sanatoriums the patients are allowed to sit in the dining- 
rooms after meals for half an hour or more, and occasional 
entertainments are given there. The recreation-room we 


recreation-room, as Wwe 
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have provided will do away with the necessity of patients | staff, the secretary's quarters, the dispensary, and the rooms 
ever having to breathe the contaminated air which this for special forms of treatment, such as the use of the x rays. 


practice entails 
The eastern wing contains the sitting-rooms of the medical | the n« 


On the first floor there is accommodation for servants over 


yrthern part of the central portion, whilst the nurses 
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Block tor 16 patients in bed, ground and first floor plan. (Sca 


le—one forty-second of an inch to the foot.) 
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are provided for in the western wing. The bedrooms of the 
medical staff, together with a billiard-room, routine labora- 
tory, record-room, and the necessary bathroom and other 
accommodation occupy the eastern wing. The stairs are so 
arranged that the various portions of the first floor are 
independent of one another. There will be a small private 
road leading to this block. ° 
2. The block for 36 male patients (Fig. 10, page 24). 

This is two storeys high and one room deep. On each 
floor are 18 rooms for patients, the aspect of which varies 
from 8.8.E. to 8.8.W., as the building consists of two 
wings joined by means of an open-air gallery (30 feet by 10) 
at an angle of 145°. An open-air gallery is not essential in 
the case of the larger blocks, but it adds to their efficiency, 


as any of the convalescent patients who suffer, as they not | 


infrequently do, a slight relapse, may rest here. It will be 
entirely open but provided with rain and sun screens on its 
southerly aspect, whilst its northern aspect will consist 
largely of window-space, so that a proper through-draught of 
air may be readily obtained. 

The rooms on the ground floor, as we have seen, are raised 
sufficiently above the ground to ensure privacy. Behind the 
patients’ rooms runs a corridor six feet broad which is amply 
provided with windows, one of which, as we have already 


stated, is placed opposite the doors of all the patients’ rooms. | 


At either end of the corridor is a window or door, which 
leads directly on to the open. The upper floor is connected 
at either end by means of an iron bridge with a path on the 
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that any portion of the building may readily be isolated in 
case of need. 

3. The block jor 36 female patients, Fig. 10, page 24 
rhis is in every respect identical with the last except in so 
far as sleeping accommodation is found for two female 
servants. 

4. The block for 10 patients who for various reasons have 


| Block for patients in bed, top floor plan. 
| (Seale —one-thirt y-second of an inch to the foot.) 


to remain in their rooms, Figs. 11 and 12.—This is also 
almost identical with the larger blocks save that the dimen- 


. 13. 


Block for paying patients, ground floor plan. 


sloping elevation immediately behind the house. Bay 
windows (16 feet by 6 feet) project from the northern side 
of the corridors, so that patients who are confined to their 
rooms may utilise them in hot weather or in southerly gales. 
Accommodation is also provided in the corridor for the 
weighing of patients. In addition on either floor and at 
either end of the wings are the sanitary towers to which we 
have already referred in detail. Provision is made for cloak- 
or drying-rooms where boots may be removed on both floors 
as the bridge on the second floor allows patients to come on 
to the second floor directly from outside. There is an ample 
supply of store and linen rooms. Electric heaters will be 
placed on each floor. There is sleeping accommodation for 
two male servants and day accommodation for any nurse who 
may be required. Sufficient space is left in the immediate 
vicinity of the staircase for a lift, which, however, we do not 
consider will be necesary. The corridors are so arranged 


VeRanoan 


(Scale—-one-forty-eighth of an inch to the foot.) 


sions of the open-air gallery are somewhat larger, there is 
sleeping and day accommodation for two nurses, and a small 
operating theatre (Fig. 12) with its necessary adjuncts is 
provided. A block of this kind will require an electric lift. 
5. The block for 12 more wealthy patients, Figs. 13 and 
14.—This block is also on the same lines. Each patient, 
however, will have a sitting-room as well as a bedroom 
merely in order that when resting on his sofa chair he 
may have somewhat more comfortable surroundings. The 
men and women should have rooms on separate floors. A 
library and a recreation room are added. ‘There is separate 
dining and kitchen accommodation which is placed at the 
back, well cut off from the rest of the building, whilst rooms 
are found for the necessary servants. The accommodation is 
superior to that of other blocks and a lift is provided. 
6. Accommodation for visitors.—With the exception of 
two spare bedrooms in the b'ock for patients with more 
a5 
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ample means no rooms are provided for visitors, because we 
are of the opinion that any visitors who may be permitted to 
come to the sanatorium from time to time are best housed in 
neighbouring cottages 

7 Pr: for religious serrices No church or chapel 


will be provided as we hold that anything which tends to 
make tuberculous individuals congregate under cover is to 
be avoided. Services, moreover, may readily be held in the 
open air 

8 Block for engine-house, laundry, disinfecting station, and 
reacarch lahvratorics, together with a mortuary and post- 
mortem room This block will be placed at a considerable 
distance from the patient's rooms and conveniently near 
a road The a ymmodation (see Fig 7. page 22) for 

esearch and Inundry purposes has already been sufficiently 
The disinfecting station, see Appendix 
N XVIIL, page 37, consists of two rooms, com- 
pletely separated from each other by a brick wall, into 
which the steriliser is built so that it communicates with 
both rooms, one door of the disinfector opening into one 


room and its fellow into the other. The infected articles 
will be brought into one room and removed when disinfected 
from the other side of the disinfector and dealt with as may 
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Block for paying patie 


be necessary. No communication save by telephone exists 
between the two rooms, the walls and floors of which are of 
cement Che mortuary is so placed that it may readily be 
reached by a hearse without notice being attracted and the 
post-mortem room is in connexion with the laboratories. A 
dust destructor and an ice-house are also provided in this 
bui ding 
enyine-house, with accommodation for an engineer 
and his wife, will form part of this block, bat will be so 
placed that no vibration will be communicated to the 
ta oratories 
AN ALTERNATIVE PLAN 
This is added (see Figs. 15, 16, and 17, separate plans) 
in case either the character of the site or the 
amount of money at disposal prevents the adoption of 
the separate block system. It consists of a central portion 
and two long wings The general arrangement is the 
~ame in the separated block scheme. The central portion 
consists of a recreation-room and the quarters for the 
medical staff, together with dining-room and _ kitchen 
accommodation in a northern annexe. The eastern wing 
consists of two floors and contains rooms for 44 female 
patients, together with open-air galleries, sanitary towers, 
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and nursing and other rooms. The western wing in a similar 
way provides for 44 male patients. An operating theatre 
is placed on the second floor of the central portion. The 
patients with more ample means will have a separate 
house, as in the other scheme, whilst no change is made 
with regard to the engine and laundry block 


MEANS OF COMMUNICATION. 

The separate blocks and the power house should be amply 
supplied with telephonic communication to the administra- 
tion block and to the doctor’s quarters. Each patient’s room 
should be provided with an electric bell which rings into the 
corridor during the day and into the nurses’ bedroom at 
night, or if there is no nurse in the block in to the servants’ 
room so that a nurse may be summoned if necessary. 


THE LAYING-OUT OF THE GROUNDS AND THE PROVISION 
OF SHELTERS. 

This naturally must depend entirely upon the character of 
the available land. No better guide exists than the magni- 
ficent grounds attached to Brehmer’s original sanatorium at 
Gorbersdorf. Walks of varying gradients must be provided ; 
some on the levei ground in the immediate neighbourhood of 


first floor plan. (Sevle—one forty eighth of an inch to the foot 


the buildings for patients who are restricted to this form of 
exercise ; others of gradients varying from 1 in 300 to 1 in 
60 for the more convalescent cases. These paths must be 
carefully prepared so that they readily absorb moisture and 
rapidly dry after rain. This is best done by laying them 
down with rubble or ash (not cinder) under a covering of 
gravel. The walks must be varied, so that shelter may be 
obtained whatever the direction of the wind. Some paths 
must be laid through the woods, which give shelter from rain 
sun, and wind ; others must be in the open. Care must be 
taken, as far as possible, to prevent any path overlooking the 
patients’ bedrooms, whilst no path for the use of the patients 
should lead downwards away from the buildings towards the 
valley, as it is important that patients in returning from their 
walk should do so downhill and so avoid any over-exertion. 
In the case of certain sanatoriums the gradients of the 
various paths are marked on the trees by coloured bands, 
but there is no occasion for this as the character of each 
patient’s walk should be entirely under the direction of the 
physician. 

In the grounds of Brehmer’s sanatorium seats are provided 
every 20 paces so as to allow any patient to stop and to rest the 
moment he feels that there is any necessity todo so. Whilst 
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should be so arranged that advantage is taken of the view, a 
seat at every 20 paces seems unnecessary. At Nordrach the 
difficulty is overcome by each patient carrying a small square 
of thick rubber, as in this way the patients can select their 
own resting-place and avoid sitting in the immediate 
proximity of their fellow patients. Individual seats may 
be named so that patients may know the particular walk 
they have to take. Trees, preferably evergreens, should be 
arranged near the house so as to give shelter against wind 
for the more feeble patients, whilst at the same time they 
allow the free ingress of air and sunlight. 

Shelters of various descriptions, in addition to the covered 
way already described, must be placed in the grounds, not 
only near the house for the use of feeble individuals, but at 
more distant points. They are necessary for protection 
against wind, excessive sun, and rain; they should be as 
simple in construction as possible, readily disinfected and 
cleaned like all other furniture in the establishment, and so 
placed as to allow a free circulation of air and to take 
advantage of the natural beauties of the country. It is 
best that many of them should turn on a pivot, as shelter 
from any wind is so obtainable ; in cases where the natural 
configuration of the grounds affords sufficient shelter fixed 
huts may be used. It is an advantage that some of the shelters 
should be fitted with electric light. Leriche advocates the 
establishment of a cordon sanitaire round the grounds, but 
there is no reason why convalescent patients should be con- 
fined to the private grounds of the sanatorium unless these 
are very large, provided that they do not go near places 
where there is much dust or human traflic. In addition, 
provision must be made for the necessary supply of vege- 
tables, with some flowers and plants for the larger rooms, 
and the grounds should be laid out in as attractive a manner 
as the money at disposal allows. 


A COVERED WAY BETWEEN THE VARIOUS BUILDINGS. 


When a sanatorium is built on the separate block system 
it is as well, at any rate in England, to have a covered way 
from house to house, so that the patients may avoid un- 
necessary exposure on their way to and from the dining- 
room. As may be seen from Fig. 1, page 14, we 


have provided a covered passage between the buildings, | 
which we have arranged in the form of a crescent. The | 


block for the female patients is joined on the one side with 
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a. In section. 


=| 


the administration block and on the other with the sick- | 


house, whilst the block for male patients is joined with the 
administration block and with the house set apart for the 
more wealthy patients. In this manner the medical staff 
may visit all the houses without being exposed to inclement 
weather, whilst the fact that the more wealthy patients 
and the more severe cases respectively are placed at either 
end of the crescent will prevent any great traffic through 
the corridors of the houses for 36 male and female 
patients. The covered passage (Fig. 18) will be freely 
open in the immediate neighbourhood of the individual 
houses, so that it cannot ventilate into them. 
Elsewhere it will be provided with glazed screens at 
intervals which will give shelter to those sitting on 
the seats provided on the outer aspect of each side. 
The arrangement of these seats should be of great service, 
as by means of them patients who are unable to go into the 
woods will readily obtain protection from any wind 


THE Cost OF THE PROPOSED SCHEME. 


It is impossible to give any definite statement as to the 
cost of the proposed scheme without knowing the cost of 
labour and of materials at the chosen site and other details. 


Many sanatoriums have been built for the poor at a cost of 


from £250 to £300 a bed, but modern sanatoriums, which con- 
tain single-bedded rooms and are constructed with a view to 
comfort, are more expensive. Thus, the Hohenhonnef, which 
consists of one large block and accommodates 109 patients, 
cost £660 a bed; the Anstalt, at Nordrach Colonie, for 24 
patients, which is usually held up as an example of cheap- 
ness, cost £500 per bed ; the projected sanatorium at Man- 
chester (100 patients) is expected to cost £1000 per bed ; 
and the projected Brompton Sanatorium at Frimley for 100 
beds in one large block is to cost £56,000, whilst the most 
recent fever hospitals in England, hospitals which have 
as many as 20 patients in a ward, cost from £500 to £550 
a patient. 


b. In elevation, 


¢. In plan 


Covered way—a, in section; 6, in elevation; and c¢, in plan, 
(Scale—one-sixth of an inch to the foot 


APPENDIX I. 


CONSISTING OF A SUMMARY OF THE MAIN FEATURES OF 
THE SCHEME. 

It has been decided from various considerations detailed 
in the text to build the sanatorium on the separate block 
system (see Fig. 1, page 14). The building will be arranged, 
| if the site permits, in the form of a crescent and will 


comprise :— 

1. Administration block with dining and other 
accommodation. 

2. Block for 36 more or less convalescent male patients. 

3. Block for 36 more or less convalescent female 
patients. 

4. Block for 16 patients who for various reasons are 
confined to their own rooms for the greater part 
of the day. 

5. Block for 12 patients with more ample means. 

6. Block for engine-house, laundry, disinfecting station 
and research laboratories, together with a 
mortuary, post-mortem room, and other accommo- 
dation. 


Wee 
it is true that many seats must be provided and that — ll I 
| 
SSS 
| 
- 
| 
| 
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GENERAL DeTALLs oF CONSTRUCTION 
The outsice of the buildings will be made as attractive as 


possible. In the patients’ blocks the rooms are placed on one 
side of a rridor which has windows on the opposite side 
All buildings for the patients, together with the administra- 
tion wk, are two storeys higl Precautions are taken 
against the onduction of noise and the possibility of 
fire Arle ite measures are taken to make the buildings 
iry and t n=ure the rivacy of the rooms The building 
wi « of conerete and steel girders, the pagtitions being 
mace f cement All angles wi e rounded off and no 
mouldings or projecting architraves will be used The floors 
f the ms Ww vw of teak, the walls being lined in sucha 
way that they can be readily cleaned. The ceilings will be | 
lined with mezzotil I'he stairs will be of teak. All 


windows w  casements with fanlights carried flush to 
the ceiling and specially fitigd so as not to afford any 
lodgment for dust. All glass will be plate. All buildings 
are so arranged that any portion may be readily isolated in 
case of need. (See Block plan, Fig. 1, page 14.) 

l. The administration block (Figs. 8 and 9, pages 23 
and 24) —This is placed ona slightly higher level than the 
other buildings and will have a small private road leading to 


it rhe main aspect is southerly In this block are placed 
the kitchen and dining accommodatiin for the greater 
number of patients, male and female lavatory accommoda- 


tion, post and telegraph office, quarters for the medical 
with laboratory for routine examination, and rooms for 


special departments such as x-ray, dental, and throat rooms, 
nurses and servants iarters, accommodation for secretary 


and matron. Special arrangements are made so that the 
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mvalescent patients, 


Sketch of block for 5 « 


kitchen and dining-room may not ventilate into other por- 
tions of this block, whilst the part used by the patients is 
entirely cut off from the rest of the building. For reasons 
given in the text only one recreation room is provided. This 


room can also serve the purpose of a library 

2. Block for 36 mor lesa convaleacent male patients 
(Fig. 10, p. 24).-——This is two storeys high and contains 18 
rooms on each tloor for patients The ispect of these rooms 


varies from S.S.E to 8.8S.W., the building consisting of two 
wings (see Fig. 19) placed at an angle of 145°. The rooms on 
the ground floor are raised sufliciently above the ground to 
insure privacy. Behind the patients’ rooms runs a corridor 
six feet broad which is amply provided with windows, one 


of which is placed opposite the door of each of the patients’ 
rooms and is covered with cork carpet to lessen the noise 
of the necessary traffic. At either end of the corridor is 


a window or a door which leads directly on to the open and 
so permits of the free circulation of air. The upper floor is 
connected at either end by means of a bridge with a path on 
the sloping elevation immediately behind the house. In the 
corridors bay windows (16 feet by 6 feet) project so that 
patients who are confined to their rooms may utilise them in 
hot weather or in southerly gales. In addition, on either 
floor and at either end of the wings are sanitary towers 
which are completely cut off from the patients’ rooms by 
aerial cross-ventilation, and which contain lavatory, baths, 
water-closet, and housemaid's sink accommodation. Pro- 
vision is also made for cloak-rooms, linen- and store-rooms, 
day nurses’ accommodation, and for two male servants’ 


sleeping accommodation. On either floor in the centre of 


the building is a small open-air gallery with a southerly 
aspect for the use of any of the patients housed here who 
may suffer a relapse. The open-air galleries are not essential 
in the case of the larger blocks, but in our opinion add to 
their efficiency, whilst the exact position of the sanitary 
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towers in these blocks must be determined by certain 
considerations mentioned in the text. 

3. The block for the 36 women (see Fig. 10, p. 24) is in 
nearly every respect identical with the last save that quarters 
are found for two female servants instead of the male 
| servants, 

4. The block for 16 patients who are more or less confined to 
their rooms (see Figs. 11 and 12, pages 24 and 25) is 
also almost identical with the larger blocks save that the 
open-air gallery is somewhat larger, whilst there are day and 
night accommodation for two purses and a small operating- 
theatre with its necessary adjuncts. This block will have 
a lift. 

5. The block por 12 well-to-do patients (see Figs. 13 and 
14, pages 25 andl 26) is on the same lines. Each patient 
will, however, have a sitting-room as well as a bedroom. 
These sitting-rooms will only be used when the patient is 
resting on a sofa-chair. Two recreation rooms for occasional 
use are added on the same lines as these in the administra- 
tion block. The accommodation is superior to that of the 
other blocks and a lift is provided. Separate kitchen and 
dining accommodation is found for these patients, but this 
is well cut off from the bedrooms and is placed behind the 
building, as may be seen from the accompanying sketch 
(Fig. 20). A superintendent and a separate staff of servants 
will be attached to this block. 

6. Block for engine-house, laundry, disinfecting station, 
and research laboratories, together with a post-mortem room, 
mortuary. and other accommodation (see Fig. 7, page 22). The 

| laundry and disinfecting station are of the most modern 
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| Sketch of block for 12 well-to-do patients. 


type and communicate with one another. Ample provision 
is made for the elucidation of bacteriological, pathological, 
chemical, and other problems in connexion with tuberculosis. 
A post-mortem room immediately adjoins the laboratories, 
and a mortuary is conveniently placed near the road. The 
engine-house is placed in the same block but in such a 
position that no vibration will be communicated to the 
laboratories. It will contain the necessary electrical plant, 
together with accommodation for an engineer and his wife. 
Each room for an individual patient (see Figs. 2 and 
3, pages 16 and 17) is 10 feet high, 12 feet broad, and 14 feet 
deep. The way in which the walls are to be lined depends 
upon the amount of money available, but we propose that they 
should be lined with artistic glazed tiling to the height of 
three feet six inches and then oil-painted. In the case of 
the rooms for the more wealthy patients washable paper will 
be employed. The floor will be of teak. Precautions are 
taken to prevent the head of the bed coming within one foot 
of the wall. The door is to be sufficiently wide (3 feet 
6 inches) to allow a bed to be wheeled through, and is 
placed opposite a window in the corridor. Above the door, 
and throughout the upper part of the northern wall, are 
fanlights 2 feet deep. The south side consists chiefly of 
window space ; there is a square projection at the eastern 
(or the western as the case may be) half of this aspect of the 
room, 7 feet wide, 4 feet deep, and 10 feet high. This 
projection is so arranged, as may be seen from Fig. 21, 
that it has a window looking south and smaller ones 
looking east and west. We object, for reasons given in the 
text, to the use of verandahs or galleries where man 
patients can assemble and our aim is to afford eac 
patient, by means of these projections, a place in which to rest 
upon his sofa-chair under such conditions, that whatever the 
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be able to open one or 


state of the weather he may always 
more windows and so enjoy the necessary free circulation of 
air. We regard these projections as most useful, but we 
have arranged the buildings in such a way that they’can be 


there is not suflicient money available for their erection. 
On the western (or eastern as the case may be) half of 
the south aspect is a window three feet six inches wide. 
Above these casement windows in all cases are fanlights, the 
top of which is flush with the ceiling. The casement 
windows commence two feet six inches from the floor. Each 
room will have a special piece of furniture open at the back 
so that it may be thoroughly cleaned, and comprising ward- 
robe with sloping roof, drawers, looking-glass and wash- 
handstand, in addition to the ordinary furniture. Light 
perforated blinds are provided for protection against sun and 
rain 

With the exception of two spare bedrooms in the block for 
patients with more ample means no rooms are provided for 
visitors, because we are of opinion that any visitors who may 
be permitted to come to the sanatorium from time to time 
are best housed in neighbouring cottages. No church or 
chapel will be provided, as we hold that anything whicl®tends 
to make tuberculous individuals congregate under cover is to 
be avoided. Services, moreover, may readily be held in the 
open air. The lighting will be by means of electricity. The 
ventilation will be almost entirely by means of open windows. 
In addition each patient's room is provided with an electric 
fan for use in still and hot weather, together with a small 
shaft with mica flap to prevent down draught.. The larger 
rooms, such as the dining-rooms, and other parts of the 
building, such as the kitchen, water-closets, and the like, are 
amply provided with electric extractor fans. 

All heating and cooking is carried out by means of elec- 
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Plan of bedrooms showing window projections, (Seale 
one-sixteenth of an inch to the foot. 


DR. LATHAM’S ESSAY 


| 
| 
dispensed with, without affecting the general scheme, 4 
| 


tricity with the exception of the heating required for 
warming water for baths, for laundry purposes, or for the 
steam disinfector Heating for these latter will be provided, 
for economical! reasons, by means of upright boilers worked 
by coke and supplied with efticient smoke destructors. The 
electricity will be generated by means of water power, gas, 
or oil, according to the possibilities of the site ; in this way 
the use of coal and coke, which we show in the text is most 
injurious, is. as far as possible, avoided (see Appendix 
No. XVIL. (4), p. 36, for specification). 

The drainage will be directed, if possible, into ordinary 
sewers (see Appendix No. XIX., p. 40, for specification), 
but, failing this, into a large impervious tank, the contents 
of which will be dealt with on the biological system of 
Cameron. The slop-water will be disposed of by means of 
Kenwood’s system of sub-irrigation. 

The methods adopted to prevent the spread of infection 
and for the destruction of tubercle bacilli will be as 
follows :— 

(a) The sputum will be collected in pocket flasks and 
in the patients’ rooms by suitable papier-maché 
cups. These cups and their contents, together 
with the contents of the flasks, will be mixed with 
sawdust and burnt in special small incinerators in 
each block. The flasks will be thoroughly dis- 
infected in the same rooms, being placed in water 
to which sodium bicarbonate has been added and 
then gradaally raised to 102°C. and kept at this 
temperature for half an hour. Handkerchiefs will 
be of some cheap material and burnt after use, 
but the well-to-do patients may have ordinary 
handkerchiefs which will be disinfected in the 
steam disinfecting station. 
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(4) The floors, the tiled portion of the walls, and the 
furniture will be kept clean by means of moist 
cloths dipped in a 1 per cent. solution of chlori- 
nated lime. The walls will periodically be well 
scrubbed ith soap-and-water and, when the 
patient leaves, disinfected by formaldehyde 
vapour generated by a Trillat’s autoclave. 

(c) Linen, coverings to cushions, ordinary clothes, small 
mats, wicker chairs, mattresses, and the like will 
be collected in suitable receptacles and treated in 
the steam disinfecting station. 

(d) Articles which cannot be sterilised by steam, such as 
books, combs, and the like will be disinfected by 
formaldehyde, generated by a Trillat’s autoclave 
in a special chamber. 

(e) Crockery and knives and forks will be treated in 
ordinary surgical sterilisers. 

(f) Old articles, dust, and refuse will be dealt with ina 
special dust destructor attached to the engine- 
house. 


FACILITIES FOR OBSERVATION AND RESEARCH. 


1. Observation.—X-ray, dental, and throat-rooms with test 
laboratory and record-room are provided in the administration 
building. 

2. Hesearch.—Two laboratories for bacteriological, patho- 
logical, chemical, and physiological work, research-rooms, an 
anima! house, and a post-mortem room, &c., are placed in 
the laundry block. Facilities for meteorological observations 
are also provided. 

THE GROUNDS. 

These will be carefully laid out with paths on the flat 
and, of varying gradients. The paths will be of such a 
nature that they dry readily after rain. Shelters, some of 
them on pivots, are provided. The grounds, and some 
of the shelters, will be efficiently lighted with elec- 
tricity. The various buildings are connected with the 
maintenance block by a covered passage (see Figs. 1 and 
18, pages 14 and 27). This in the immediate vicinity of 
the buildings is open. but elsewhere a central glazed screen 
placed at intervals will give shelter from the wind. On the 
outer portion of this covered way on either side are seats at 
short intervals, which are protected by the overhanging roof. 
By this means patients who are unable to go into the woods 
will readily obtain protection from any wind. The various 
blocks are so placed with regard to this passage that there 
is a minimum of traffic through the corridors. There is 
ample telephonic communication between the various build- 
ings and the doctors’ and other quarters, together with a 
complete installation of electric bells. 


AN ALTERNATIVE PLAN 


for 88 patients, embodying similar ideas and principles 
(see Figs. 15, 16, and 17, separate plans), but con- 
sisting of one large single building, is appended, in view 
of the facts that it is impossible to come to any definite 
decision as to the character of the building without com- 
plete knowledge of the configuration of the proposed site 
and of the amount of money which is at disposal. 


APPENDIX II. 


SHOWING THE STATISTICAL RESULTS OF TREATMENT IN 
44 OpeN-AIR SANATORIUMS, 


(a) In 23 established for the well-to-do. 
(+) In 16 established for the poor. 
(c) In 5 established for children. 


The statistical results of the open-air treatment of tuber- 
culosis are useful, but are open to the objection that at 
present they are not all calculated in the same manner. 
Thus the medical men at some sanatoriums regard a case as 
being permanently arrested on slighter evidence than others ; 
some, again, take the absence of physical signs or of bacilli in 
the sputum as a test, whilst others are only content with more 
or less complete restoration of the working capacity. It will 
be seen that the following statistics are not always strictly 
comparable ; they, however, show the general limitations of 
this form of treatment. 
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(a) 23 Sanatoriums for Paying Patients. 
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Stage Peses ntage per 
4 com ot Cases cen age 
in which of cases in 
Name of | therewas which there Authority 
sanatorium B arly apparent was real 
oA arrest of improve 
a the disease ment 
M. Achter 
Brehmer mann 
A 58°0 89 Kobert 
Nordrach Colonie Aand B 0 be Knopf 
Hiygeia .. Aandi B 22°5 68°7 A.C. Klebs 
‘ 72 Dettweiler 
Falkenstein A 2 i and Hess 
Reiboldagrun A 41°6 7 Driver 
5 
Canigou 6 31 Giresse 
Hohenhonnef A «9 Meissen 
AandB 12°7 722 2 
A 81 100 i 
Winyah > AandB €5 vou Ruck 
Davos (Turban A 0 40 Turban. 
Muskoka Cottage A 41 i4 Elliott. 
Rompler's Aandi B 27 Ti Rompler. 
Sharon Aand B a Bowditeh. 
Haufe's St. Blasien Aand B 17 84 Sander. 
De Trespoey Aand B 22 ox Crouzet. 
an 
Lauretian 18 40 Riehed. 
Sanatoriums in England. 
A 45 82 § Rowland 
Mendip .. Thurnam. 
i A ‘ 100 i 
Moorcote ‘ B 60 ‘ Baker. 
Crooksbury B R. Walters 
Rudgwick A and B 89°5 McCall 
Morton 
rach fmt) 4 and B i772 Wilson. 
ales 
(b) 16 Sanatoriuma for the Poor. 
= 
= = ~ 
N Price ss = 
sanatoriun week sas 
ESa 
5 
= 
< 
Grabow see Lior AandB 141 78° Ellerhorst. 
lens 
Halile £1 or 27-0 707 Gabrilo 
over witeh 
Davos ( Basel) About \ 677 90°8 Kundig 
£1 
Adirondack £1 ll Trudeau 
Loslau £1 A and B 110 89°0 Schrader. 
rg Nil 4-0 Ott. 
Montetiore Home \ 10°6 4.4 Herbert 
wo Qu 
‘ lve A 91 i 
Reknaes B 68-8 haurin 
Sanatoria of 19.0 Hyslop 
land A ? Thomson. 
Belzig N Aand B 172 82°8 Moeller 
Hautev ille low. 45°0 Dumarest. 
Loomis ow £2 A 0 75°0 Stubbert. 
Chestnut-hill 80 ligt Coben and 
Bacon. 
Ventnor 10s A 164 81°58 Coghill. 
Ruppertshain 30°0 70°0 Nahn. 


Percentage Total per 
of cases centage 
in which of cases in 
there was which there Authority. 


A = com 


Name of paratively 


sanatorium early ; apparent was veal 
= ad arrest of improve 
vanced. the disease ment 

Ormesson A 40 64:0 Jaoul. 
Villiers A 25°5 69°9 Vagnier. 
Forges les Bains A 50°0 750 Dumenge 
Arcachon A 21°7 67°6 Lalesque. 
Refsnaes A 25°0 67:4 Shepelern. 


In addition to the above many sanatoriums, such as 
Malchow, Schémberg, Grabowsee, Rehburg, &c., give 
statistics under the headings of ‘‘greatly improved” and 
‘*improved.”” The percentage under either heading is about 
40 to 50 in the early stages. Solly states that, taking all 
non-Alpine sanatoriums together, the percentage of improve- 
ment in early stages is 95, in later stages 58, whereas in the 
case of patients who are not treated in sanatoriums the per- 
centages respectively are 71 and 28 in lowland climates and 
89 and 63 in highland climates. 


APPENDIX III. 


SHOWING WHETHER BETTER RESULTS ARE OBTAINED AT 
ANY PARTICULAR SEASON OF THE YEAR AT 48 


SANATORIUMS. 
No. of Names of sanatoriums. 
sanatoriums 
I.—Definite state- 21 Moorcote, Nordrach Colonie, Cots- 


ment that no wold, Montefiore Home, Hohen- 
different results honnef, Ruppertshain, San. des 
are obtained at Pins, Hauteville, Oderberg, 


any particular Falkenstein, Braunwald, Reknaes, 
season. Rosselare, Nordrach-on-Mendip, 
Linford, Canigou, Beauregard 
Montana, Gliickauf, Rostrevor, 
Brehmer. 
11.—No noticeable 11 Luitpoldheim, Boserup, Chico 
difference ob- Springs, Reiboldsgriin, Waldhof- 
served. Elgershausen, Friedrichsheim, 
Consumption Sanatorium of Scot- 
land, Belzig, Vale of Clwyd, Davos 
German, Davos Dorf. 
111.—Best results 16 Loomis, Durham, Rudgwick, Siilz- 
in winter, hayn, Zarskoje, Halila, Dunstone 


Park, Grampian, Crooksbury, 
Holne Chase, Nordrach-on-Dee, 
Nordrach-in-Wales, Adirondack, 
East Anglian (October, November, 
December), National Hospital for 
Consumption in Ireland, Loslau, 
Laurentian, Montefiore Home. 


APPENDIX IV. 
SHOWING THE CLASS OF CASES REFUSED By 46 
SANATORIUMS. 

(a) 17 Sanatorinms which refuse only those patients whe 
are in a moribund condition.— Nordrach Colonie (discourages 
diabetes), Rudgwick, Cotswold, Montefiore Home, Fried- 
richsheim, Hohenhonnef, Rossclare, Zarskoje, Selo, Dunstone 
Park, Grampian, Holne Chase, Vale of Clwyd, Nordrach- 
in-Wales, Linford, Guimar, Rostrevor 

(b) 24 Sanatoriums which only refuse advanced cases.— 
Loslau, Waldhof-Elgershausen, Falkenstein, Reiboldsgriin, 
Moorcote, Chico Springs, Luitpoldheim, Ruppertshain, 
Halila, Braunwald, Siilzhayn, Reknaes, Consumption Sana- 
toria of Scotland, Belzig, Nordrach-on-Dee, Hauteville, 
Whitehaven, Laurentian, Nordrach-on-Mendip, Loomis, 
Davos-Dorf, Durham, Canigou, 8. des Pins. 

Others refuse cases in which there is excavation (Adiron- 
dack), laryngitis (de Trespoey), cardiac or asthmatic 
affections (Montana), chronic alcoholism (East Anglian), 
and the like. Others, such as Crooksbury, refuse cases 
which (a) are moribund, (4) have both bases affected, 
(c) active laryngeal tuberculosis, or (d@) a temperature over 
103° F. A certain number refuse all save those in a very 
early stage of the disease 
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APPENDIX V. 
SHOWING THE CONDITIONS WHICH DETERMINE WHETHER 
PATIENTS SHOULD BE KEPT IN BED OR ALLOWED 
TO TAKE EXERCISE. 

Compiled from answers given by the medical men at 56 sana- 
toriums to the questions— 

(a) Under what circumstances do you prescribe rest ? 

(b) What form of exercise do you prescribe ” 


Sanatorium. Answer. 


Nordrach Colonie. The questions require a volume and can only be 
determined on individual considerations. Some 
patients with a temperature of more than 
978° a.M., and more than 100° p.m. taken in the 
rectum, must rest in bed all day and must 
not leave the bed before the temperature has 
been below these levels for a week. This, 
however, must not be taken as being anything 
like an absolute rule. 


Brehmer. Uphill exercise whenever the patient's 
condition permits. 
Moorcote Rest in bed for a day or two on arrival, then 


rest in the open for a day or two whatever the 
stage of disease. Rest in bed in cases of 
hemorrhage, pleurisy, or rapid softening, and 
when the temperature is abowe 98°4° in the 
morning, or 100°4° in the evening. The last 
rule is modified in certain cases. Walking, 
gradually increasing the distance, 50 yards to 
five miles twice daily, unless exercise raises 
the temperature or pulse-rate, or causes much 
exhaustion or dyspnea. 


Dr. Rémpler, Before dinner and after meals exercise is for- 

Gorbersdorf. bidden. Febrile and dyepeptio = rest on 
couches in open air. Slightly febrile patients 
may take drives. 


Boserup. Promenading when temperature under 37°7° C. 


Rudgwick. Occasionally a day in bed or rest in the open. 
Slow walking—two miles per hour, deep breath- 
ing exercises, and light gymnastics if tempera- 
is normal. 

Rest for high fever or haemo e. All sorts of 
exercise when no fever exists and when these do 
not cause fever. 

Bed only with fever above 38° C. otherwise rest 

six and a half hours daily. 

Montefiore Home. Some cases get the rest cure such as asthenia, 

bemorrhage, &c. Work in garden and grounds, 
games, and fishing, when no fever, 


Chico Springs. 


Luitpoldheim. 


Friedrichsheim. Rest only when very weak or very feverish ; 
particularly if patient desires it. Walking only 
according to strength. 

Hohenhonnef. Rest for fever, hemoptysis. Walking and 
respiratory exercise. 
Ruppertshain. Rest in bed for fever. No form of exercise. 
Halila Absolute rest in bed for fever and hemoptysis. 

(Gabrilowitch). Rest in recumbent position in absence of fever ; 
when catarrhal symptoms present in lungs, no 
form of exercise is allowed. 

Braunwald, Febrile patients are kept in bed. Walking one 


and a half to three hours if temperature below 
37°4° C. and pulse below 100. 


Dr. Driver. Febrile patients are kept at rest. 


Sulzhayn. All patients rest, severe cases always in bed. 
Walking when no fever. 

Montana. Febrile patients kept at rest. 

Keknaes. All patients rest, febrile cases always in bed. 


Walking. 


Depends on the individual case. Exercise, 


Zarskoje. 
avoiding fatigue. 


(1) Much cough; (2) more fever than 98°6° in 
morning, or 100° after exercise; and (3) acute 
diarrhwa. Walking, when temperature has been 
normal for a week. 


Rossclare. 


Consumption Sana Exercise when morning (rectal) temperature is 
torium, Scotland. below 39°F. , 
Dunstone Park. Rest when the temperature is over 100° ; this may 
be taken as a rough rule. Graduated walking, 
pulmonary exercise. 


In bed for a day or two on arrival, also whenever 
temperature has reached 100° F. on previous day. 
Graduated exercise and climbing if temperature 
below 99°4° on previous day. 


Grampian. 


Holne Chase. Rest only in febrile cases. Walking, golf, respira 
tory and Whiteley'’s exercises when morning 
temperature (rectal) normal, and evening 


temperature not above 100° (rectal). 


Belzig. Rest if temperature is above 38°C. Pulmonary 
exercise when disease arrested. 
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Sanatorium. 
Nordrach-on- Dee. 
Trespoey. 


Nordrach-on 
Mendip 


Vale of Clwyd. 


Nordrach-in Wales 


Rostrevor. 
Linford. 


Canigou. 


Guimar 
(Teneriffe). 


8. des Pins. 
Beauregard. 


Hauteville. 
Adirondack. 


Victoria Hospital 
for Consumption, 
Edinburgh. 


Crooksbury. 


Sharon. 


Winyah. 


Colorado. 


Glockner. 


Durtol. 
Loslau. 

Dr. Turban. 
Oderberg. 
Waldhof Elgers 
hausen. 
Falkenstein. 


Arosa. 


Lauretian. 


Answer 
Rest during pyrexial stage. Walking according 
to case; in some cases chest exercises. 


In bed when feverish. Frequent short walks. 


Fever cases. Walking if temperature is below 
37° C. and is not raised above 38° after exercise. 


Rest with morning temperature above 98°6°. Bed 
with morning temperature above gor. 


Slow uphill walking when morning temperature 
below 98°6°, or exertion temperature below 
100°4°, with due regard to effects. 

Depends upon the individual and the experience 
of the physician Roughly speaking, if the 
early morning temperature (rectal) is 98°6° or 
above rest is indicated, If it is 99° or over the 
patient must rest in bed If the temperature 
rises during the day to 1€0°4° or over when the 
patient is at rest, absolute rest in bed is indi 
cated until the temperature comes down. 
Walking is prescribed, but it is impossible to 
lay down a definite rule; depends upon indi- 
vidual, The amount is judge! by the effect 
on the temperature taken immediately after the 
walk; if this rises to 100°4° or above the 
patient rests in the afternoon and next morning 
the walk is ashorter one. If it does not rise so 
higt. an afternon walk is also taken and the 
next morning walk may be increased ; this, how 
ever, is only a rough idea of it. 


High temperature or hemorrnage. 


Bed when temperature is above 37°C. in the 
morning and above 35°C. at night habitually, 
but too much cough, expectoration, general 
weakness, 45 shown by the pulse and muscular 
power, &c., ail indicate rest or bed sometimes. 
Slow uphill climbing is prescribed, the amount 
varying with each patient's strength, condition, 
and temperature. 


If the body temperature exceeds 37°C. in the 
morning, bed. In other cases either complete 
repose in the gallery or a little exercise which 
does not involve any fatigue or perspiration. 


Regulated climbing, beginning with 20 minutes 
daily. Absolute rest if temperature above 
100° F 

Rest in some cases when the temperature reaches 
37°C. Respiratory, gymnastic, and Sanders’s 
exercises are advised. 


Fever patients are kept in bed. During menstrua- 
tion, women in bed. Walking, skating, and 
graduated exercises. 


Rest when there is fever. 


Patients with an appreciable rise of temperature 
are allowed merely to walk to dining-room for 
meals and to sit out of doors during the febrile 
period in the afternoon. Rest when the tem- 
perature is above 100° and sometimes in 
gastritis. Amount of rest taken by more 
febrile patients determined by rate of circula- 
tion. nutrition, and appetite. Walking, skating, 
driving, if temperature not above 99°2°. 


Those who have fever or much circulatory dis- 
turbance are kept in bed or at rest on reclining 
chairs or couches. 


Rest in bed in cases of fever, weak circulation, 
hemoptysis, great loss of weight, great weak- 
ness, rarely for dyspepsia. Walking, occasion 
ally cycling, carriage exercise, deep breathing, 
and singing, if maximum temperature under 
100°4°— many exceptions. 

Febrile cases kept in bed. Exercise when no 
fever and condition of patient allows it ; always 
stop short of fatigue. Respiratory exercise 
employed. 

Amount of rest and exercise varied according 

to state of heart and of temperature, 


At first it is often advisable to keep patients 
at rest 
Patients kept in bed when the strength does 
not permit of exercise. 


Febrile cases kept at rest in fresh air. 
Kept in bed for fever. 
Exercise when no fever. 
Kept in bed for fever. 
Rest when the temperature is above 37° or if 
there is hamopt ysis. 
Absolute rest when hemoptysis, fever, pleurisy, 
or acute disease is present. 
Dr. Jacobi believes in the utility of exercise 
whenever the patient is sufficiently strong. 


Patients kept in bed when the temperature rises 
above 100°. Exercise is only permitted when 
the physical signs show that the disease is 
quiescent. 
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APPENDIX VI 


SHOWING THE CHARACTER OF THE PERSONNEL AT CERTAIN 

or THE LARGER SANATORIUMS 

Proposed sanater n at Frimley (100 beds) A medical 
superintendent, two assistant medical officers ; a matron, 
six nurse ten female servants, three male servants 

Falkenstein (120 patients).—A medical superintendent 
three assistant medical officers ; managerial staff of four ; 
one waiter to eight or ten patients ; total staff, male and 
female, indoor and outdoor 92. 

Ruppertshain (122 patients).—A medical superintdndent, 
two assistants, a secretary, a matron, five nurses (male 
and female); twenty-four male and female servants 

Harlaching (212 patients).—A medical superintendent, three 
assistant medical officers; a manager, two clerks, a 
matron, twenty-one nurses, and two male attendants 
nine female and eight male servants, including en- 
gineering staff 


Arailing (120 patients).—A medical superintendent, two 


assistants ; a matron; clerical work done at Munich ; | 


twelve nurses and three male attendants, twenty-one 
male and female servants 
Belzig (80 patients) and SBleichrider (30 patients).—A 


medical superintendent, two assistant medical officers ; | 


a matron, a housekeeper, a sister in office, two nursing 
sisters, an inspector who acts as secretary; a bath 
attendant for males, a laboratory attendant, a cook, four 
<itchenmaids, and a kitchen boy, extra help being given 
by girls who are taught cooking ; a laundress and four 
under-laundresses ; a porter who keeps entrance and hall 


clean ; four maids and two menservants in the Verein- | 
Anstalt, with two maids and a manservant in Bleich- | 


réder Stiftung. The waiting is done by menservants, but 
occasionally women are employed for extra work. In 
addition there are an engineer, two stokers, a gardener, 
and a gardener's help 


APPENDIX VIL, 


Suowinc tHe Dirrerent Tyres or BUILDINGS EXHIBITED 
BY EXISTING SANATORIUMS, 

(a) 28 large sanatoriums (8 for well to-do, 20 for more 
necessitous cases) in which the patients and the ad- 
ministration offices are placed in one large block No 
sanatorium is included in this section which contains 
less than 60 beds 

(+) 57 sanatoriums in which the patients are housed in a 
rarying number of di fhe rent buildings It will be 
noticed that at many sanatoriums there are a number 
of separate houses for the patients, although the 
number of these latter may be less than 20. 

(a) Those with a single large block for housing patients 
and for administration. In this instance we do not include 
any sanatorium which has less than 60 beds. 


sanatoriums for paying patients Date. No. of beds 
Winyah 1878 60 
Arosa 1887 65 
Ashville 1898 78 
Santa Catalina 1890 80 
Canigou 1890 100 
Hohenhonnet 1892 109 
Leysin 1892 110 
Schat zalpe 1900 120 

20 sanatoriums tor the poor Date No. of beds. 
National Bournemouth 62 
Malchow 1892 86 
Loslau (£1 a week i89e 87 
Ruppertshain 1895 88 
Basel (2-5 frances a day) 1895 100 
Bose rup ose 100 
Cottbus : 1900 100 


Friedrichsheim 1899 100 


SANATORIUM : 3, 1903. 
20 sanatoriums for the poor (continued), Date No. of beds. 
Frimley (Brompton proposed 1902 100 
Manchester (Halkin) ... 1900 100 
Rehnaes 100 
Wilhelmsheim 1895 100 
Nicola 189 100 
Edmundsthal (2 marks a day 1899 103 
Alland wh 1894 108 
Oberkanfungen 1900 120 
Oderberg 1897 120 
Siilzhayn ... . 1898 120 
Albertsberg (£1 a week) 1897 122 
Ormesson . 1888 130 


(b} Those with a varying number of different buildings, 
54 in number. In this section of the Al pendix it will be 
noticed that at many sanatoriums there area number of 
| separate houses for the patients, although the total number 
of these latter is as low as 20. Further, some 12 of these 
sanatoriums have no accommodation for patients in the 
administration block. 


How patients are housed, together 


Name. No. of beds with the number of patients in 

| each building. 

Maitland House. 8 4 in maintenance block, 4 in 
wooden building, 

Hailey (future 12 A number of wooden sleeping 
scheme). chalets round maintenance block. 
Trespoey. 14 10 in main block, 4 in annexe. 

St. Andreasberg. 17 5 in one villa, 12 in mair*enance 
Altedor. 18 9 in main block, 9in bungalows. 
Whitmead Hill. 19 7 in maintenance block, 12 in 
another house. 
Inglewood, 20 12 in maintenance block, 4 sleeping 
shelters, 4 more erecting. 
Mendip Hills. 20 14 in maintenance block, 6 in 
sleeping chalets. 
Woodburn. 20 10 in main block, 10 in wooden 
pavilion. 

Crooksbury. 20 12 in main block, 8 in another. 

Alderney Manor. 25 Administrative bungalow sur 
rounded with wooden sleeping 
huts. 

Rostrevor. 2 13 in main block, 7 in sleeping 
bungalows, 5 in sleeping huts. 
James Brown Sana 2 In two blocks, male and female; 


torium, Australia. separate maintenance block, 


National Hospital, M Two houses. 
Ireland 
Harth Forest 35 Main block 25, 10 in small block, 
Colonie. and a number of huts in summer. 
Cotswold. 37 One stone building 14 beds, several 
wooden ditto 19, sleeping shelters 4. 
Nordrach-on- 37 A colony of wooden houses, largest 
Mendip. contains 12 patients. 
Montefiore Home. 40 In two blocks. 
Dr. Phillipi’s. 40 3% in main block, 10 in chalet. 
Tait zi. 40 20 in old castle, 20 in female block. 
Tonsaasen. 40 to 90 In six buildings. 
Quisisana. 41 24 in main block, 7 in another, 
10 in doctor's house. 
Muskoka Cottage 50 20 in maintenance block, 4-6 in a 
Sanatorium. number of cottages. 
Liverpool Hospital 50 Main block a few, a number of small 
Sanatorium. blocks from 4 to 6. 
Konigsberg. SO 3% in main block, rest in Dorchersche 
arracken. 
Heiligenschwendi. 52 Main block a few and two lateral 
pavilions. 
Waldof- 59 Two houses, 
Elgerhausen. 
Chestnut Hill. 60 A number of cottages. 
Dr. Sanders's. 62 26 in main block, 36 in two other 
blocks. 
Hygeia. 65 A few in maintenance block, two 


smaller blocks, and five cottages. 
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How patients are housed, together 
Name. No. of beds with the number of patients in 
each building. 


Old sanatorium and Sumber of 


Schomberg. 
houses in the village. 
Bridge of Weir. 66 One house with 26, one with 10 
Nordrach Colonie 70 In five houses 
Gabriels 70 Number of detached cottages. 
Dr. Turban, Davos. 80 In maintenance block and in three 
villas. 
Grabowsee. 80 in One house with 2, a wooden 
winter ; pavilion with 28. and new wooden 
160 in pavilions containing 8 beds each. 
summer, 
Loomis. 90 One house for 16 patients and one 


; seven cottages containing 


for 25 
{ . 7,6, 4, and 5 patients. 


) 


Schwazenbach. 90 76 in main block, 14 in a pavilion. 
Adirondack. eal The maintenance block containing a 
few beds and twenty one-storey 
cottages with 4 or 5 beds each. 
Colorado, 100 Some in maintenance block, with 
three smaller blocks. 
Reiboldsgriin. 108 In eight bloeks, one containing 15 
bes, another 34, another 26, another 
15, another 22, another 12. 
Hauteville 110 In three pavilions 
Falkenstein. 112 One large block and one smaller 
block 
Laubbach. 113 Main block 67, doctor's house 14, 
one villa 17, two villas 15 
Dr. Rémpler’s. 120 Main building 100, two villas 20. 
Dr. Lahmann’s. ? A number of villas, shelters for 
sleeping. 
Mont Bonmarin. 120 In three blocks. 
Boserup 120 Two buibhlings. 
Albertsberg. 140 122 in main block, rest in two 
pavilions. 
Ventnor Hospital. 155 In eleven blocks, eight smail blocks 
with 12 beds each Maintenance 
block with 18, another block with 21. 
Massachusetts State 175 In 10 pavilions, five containing 20, 
Hospital. five 8 beds. 
Vogelsing. 200 40 in maintenance block, 80 in fifteen 
pavilions, and 80 in laundry block. 
Dr. Weicker's, 275 Main block has a few beds, three 
blocks for 80 women, together with 
villas and houses. 
Gorbersdorf. 335 104 in main block, three villas, with 


13, 24, and 16 respectively, and a 
number of houses 


APPENDIX VIII. 


GIVING THE NAMES OF 43 SANATORIUMS IN WHICH THE 
KITCHEN OR DINING-ROOM OR BOTH ARE COMPLETELY 
CUT OFF FROM THE BLOCKS IN WHICH THE 
PATIENTS’ BED-ROOMS ARE PLACED. 

1. Both dining-room and kitchen in separate block or 
annexe—i.e., cut off from the patients’ quarters in 29 
sanatoriums :— 


Falkenstein, Hohenhonnef, Nikolaj, Basel Davos, 
Linford, East Anglian, Cottbus, Nordrach Colonie, 
Altena, Liverpool Hospital Sanatorium, Dundee, 
Crooksbury, Cotswold, Nordrach-on-Dee, Massachusetts, 
Albertsberg, German Sanatorium Davos, Loomis, 
Chesnut Hill, Adirondack (all but a few beds), Dr. 
Weicker's Krankenheim, Harlaching, Heiligenschwendi, 
National Hospital for Consumption Ireland, Hailey (in 
future scheme), Alderney Manor, Grabowsee, James 
Brown Sanatorium, and London Open Air. 
2. Kitchen only in a separate block or annexe in 7 
sanatoriums. 
Hygeia, Alland, Lehrecke, Ruppertshain, Alexander, 
Grampian, Pasteur. 
3. Dining-room only in separate block or annnexe in 7 
sanatoriums. 
Canigou, Bellevue, Shotley Bridge, Maitland House, 
Rudgwick, Nordrach-on-Mendip, Belzig. 


DR. LATHAM’S ESSAY, 
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APPENDIX IX. 

SHOWING THE NUMBER OF STOREYS WHICH THE PATIENTS 
MAY HAVE TO CLIMB IN ORDER TO GET TO THEIR 
BEDROOMS AT 89 SANATORIUMS. 

(a) 48 sanatoriums which house less than 5C patients. 

(6) 20 sanatoriums which house more than 50 patients and 
consist of several buildings. 

(c) 21 sanatoriums (14 for the poor and seven for the well- 
to-do) which house more than 50 patients and consist 
of one large block, which may or may not, however, 
include the administration rooms. 

Note.—In those cases in which there are several buildings 
of a different number of storeys we have taken the buildings 
which contain the greatest number of patients as being 
representative Further, it may be mentioned that the 
number of storeys of any recent extension to existing 
sanatoriums which contain bedrocms for patients has seldom 
exceeded two, even in the case of those one-block sana- 
toriums mentioned under heading (¢) 

(a) Out of 48 sanatoriums which house less than 50 patients 
25 consist of either two- or one-storeyed buildings. Many of 
the others were adapted from existing buildings 


4) 20 Sanatoriums which House more than 50 Patients 
and Consist of Several Buildings. 


Name of Sanatorium. No. of beds. 


l. One storey high 


Adirondack 94 
Grabowsee ‘ 80 winter 

+ 160 summer, 
Massachussetts 17 
Muskoka 0 
Albertsherg 140 


2. Two storeys high 
Heiligenschwendi 
Nordrach Colonie 


Liverpool 


Schwarzenbach ... #0 

Villiers-sur-Marne ‘ 226 

Loomis (many in one storeyed buildings 90 

Chestnut Hili 60 

Harlaching 250 

Bridge of Weir we 80 

Waldhof Elgershausen ‘ 59 10 
3 Three storeys higqn- 

Mount Bonmorin 120 

Ventnor eee 1 2 
4. Four storeys high 

Rompler 12¢ 

Falkenstein 112 

Dr. Turban's 80 3 


(c) 21 Sinatoriums which House more than 50 Patients and 
consist of One Block which may or may not, however, 
include the Administration Rooms. Of these 14 are for 
the Poor, even for the Well-to-do. 


Whether No. of 


Name of sanatorium. Date. (forthe poor beds. 
| Or not. 
1. One at rey high 
Ormesson 1888 Yes 13) 
2. Two storeys high 
Stiege ai” we 1897 Yes 8 
Brompton projected = 1902 Yes 100 
Reknaes oe . Adapted. Yes 100 
National Sanatorium for Con- Yes 62 4 
sumption ... eee 
3.. Three storeys high 
Winyah 1878 No 60 
Canigou 1890 No 100 
Oderberg 1897 Yes 110 
Manchester projected... ... 1902 Yes. 100 
Yes 100 = § 


Wilhelmsheim ... . 1900 
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APPENDIX XIL 


W het he 
Name of sana for the poor No. of . 
beds SHowmInG THE CuBic Capacity OF SINGLE-BEDDED Rooms 
a ~— } IN 28 SANATORIUMS 
a 4. For 
. : P | Note.—In those sanatoriums in which the bedrooms are 
: | of different sizes the smallest size is taken. 
t 
| Schatz Aly 19% 120 
o. of san 
Ruppertsha 129 Yes Cubie feet Names of sanatoriums 
Du Dort (new ve 2000-3001 | Schomberg. Laubbach, Las Vegas, Hohen 
Rosle ™ Yes 87 honnef, Colorado, Canigou, Trespoey, Davos 
Turban), Denver, Mt. Bonmarin, Lindheim 
Ba Da Yes 10¢ 8 
1500-2000 10 Ventnor, Linford, Inglewood, Overton Hall, 
5. Rossclare, Tonsaasen, Grampian, Woodburn, 
} Dr. Michaelis, Pitkejarvi 
li nef 1892 N 109 
Me | 1000-1500 € Nordrach Colonie (Anstalt), Brompton (pro 
Leysir 1891 No, 110 posed), White Gables, London, Open-air, 
5 ayi Yes 120 Quisisana, Braunwald 
Under 1000 1 Cotswold. 


APPENDIX X 


wherner Berrer ReSULTS ARE OBTAINED IN 
Try 4 7 
Rooms OF ANY PaRTICULAR AsPEcT, IN 30 APPENDIX XIIL 
SHOWING THE HEIGHT OF SINGLE-BEDDED Rooms IN 21 
Rooms HAVE DIFFERENT 
ASPECTS SANATORIUMS, 
Statement “—— sana Names of sanatoriums | Feet. Soon Names of sanatoriums. 
N 24 Moorcots Nordrach Colonie, Rudgewick’ 143 1 Alexander. 
Cotswold, Montefiore H me Hohenhonnef, | 13 4 Falkenstein, Hohenhonnef, Inglewood, 
Kuppertshain Braunwals, Oderberg and | Ses Veena 
Gluekhauf, Falkenstein, Reknaes, Rossclare, | 
Nordrac ) h-in-Wales, 12 1 Overton Hall. 
Canigou, Sanatorius les Pins. Montana, | lenve 
Linford, Adirondack. Rostrevor, Laurentian ll4 2 Denver Home, Lindheim. 
| ll 4 Woodburn, Grampian, Mont Bonmarin, 
| on 1 (proposed) 11 and 10.6. 
Yes Consumption | mpton (proy ed) 1 ond 10 
Trepoey, 8.; | 10 6 Cotswold, Rossclare, Colorado, White Gables, 
gh, S.; Loomis, | Nordrach Colonie Anstalt, Tonssaaen. 
| 9 ft. 2in London Open-air. 
9 1 Linford. 
2s 84 1 East Anglian. 
APPENDIX XI =: 
SuoOwiene rue Asrec’ OF THE MAsority oF THE BeEp- Note.—In those sanatoriums in which the bedrooms are of different 
ROOMS IN 72 SANATORIUMS | heights the lowest is taken. 
Asj» 
the No, of sana — — 
bes Names of sanatoriums APPENDIX XIV. 
the root 
SHOWING THE FLOOR Space Or SINGLE-BEDDED Rooms 
IN 31 SANATORIUMS. 
Al ree in main building), Nordrach-on 
the Rudgwick 6 South), Vale of 
Clwy allexcept East), Nordrach-in-Wales N 
Pir most villas at Nordract Square Names of sanatoriums. 
( rile Harbourne, Durhar all save feet toriums 
Nortl — — 
> 5 avn, Ventnor, Montefiore Home, Bridge : a 
Dundes, 400-5 l Alexander. 
Open-air, Anstalt at Nordract 300-400 2 Sunny Nook, Denver Home. 
<n West Overton Hall Cotswold, | 20-500 5 Winyah, Colorad Hygela, Glockner, Denve 
Mundesley, Nordrach-on-Dee, Hygeia 
the tage . 150-200 Linford. Las Vegas, Mont Bonmarin, Lind 
Losla heim, Woodourn, Nordrach Colonie (Anstalt), 
Tonsaasen, Rossclare, Loomis. 
Davos, Montana, Braunwald, Holne Chase, | 100-154 ll Overton Hall, Grampian, London Me neg 
hk x Loon Consumption Sanatoria of | Adirondack, East Anglian, Inglewood, 
Soutland, Moorcote (and west), Whitmend | Crooksbury, White Gables, ‘Sharon, Har 
il Sharon, Che il Manchester bourne, Brompton (proposed 
sw Winvah, Hohenh f alf of the rooms at Whitmead Hill, Cotswold, Hygeia. 
tossclare 
5.5.W Bourne Heiligenschwendi, half of the | 
rooms at Bast Anglian, and Brompton (pro | = yore — In those sanatoriums in which the bedrooms are of different 
_ sizes the smallest is taken 
Rooms witt Liverpo Dunstone Park, Stourfield Park — 
beth 8 Sunny Nook, Arosa, Hauteville, Canigou 
S.W. asy : 
5.1 Falkenste Whitehaven, Adirondack (also APPENDIX a Ss 
Kast), Grampian, Ruppertshain, Konigsberg, | : 
Guimar (and South), half of the rooms of SHOWING THE NUMBER OF RECREATION-ROOMS IN 52 
Rossctan SANATORIUMS. 
Schémberg, Leysin, Linford, haif of East ‘ 
Anglian, Brompton (proposed). In certain sanatoriums included under the first — 
t Laurentian. | such as Nordrach Colonie and East Anglian, a portion 0 
| the dining-hall is used for recreation purposes. 
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Recreation- (No.of sana- ; No. of sana 
yoomns. toriums, Names of sanatoriums. System. Names of sanatoriums. 

| — 

Dining-room | Whitehaven, Hauteville, Nordrach Low or high 38 Ventnor, East Anglian, Nordrach-on-Dee, 

only. Colonie, Moorcote, Rudgwick, Cotswold, pressure Loomis, Glockner, Denver Home, Las 

Friedrichsheim, Reknaes, Consumptive steam Vegas, Alland, Reiboldsgrun, Dr. 

| Sanatoria of Scotland, Rosselare, Dun pipes and Michaeli’s, Falkenstein, Nordrach Colonie, 

| stone Park, Holne Chase, London Open- radiators. Schémberg, Malchow, Oderberg-Gluckauf, 

| air, Nordrach-on-Mendip, Nordrach-in Felixétift, Konigsberg, Berka, Altena, 

| Wales, Guimar Hospital, Rostrevor, Marzell, Krailling, Harlaching, Arosa, 

| Crooksbury, Bast Anglian, Las Velgas, Davos Dr. Turban’s, New Davos, Montana, 

Alland, Krailling, Overton Hall, Basel Davos, Chico Springs, Luitpokd 

| Durham. heim, Montefiore Home, Davos German, 

recrea- | Losiau, Dannensfels, Whitmead-hill, ot 

tion-room in Braunwald, Forster's Green, Grampian, ree 

addition to Quisisana. Rosselare, Lindheim, Dutch Hot air. 7 Manchester, National (Ireland), Forster's 

dining-room. | Davos, Vale of Clwyd, Albertsberg, Green, Sharon, Chestnut-hill, Brehmer, 
| Zellerfeli, Berka, Tonsaasen, Mundesley, Friedrichsheim. 

Lehrecke. Closed 22 Brehmer, Dr. Weicker's, Reiboldsgrtin, 

Two  recrea- Boserup, Nordrach-on-Dee, Trespoey, stoves, iron Falkenstein, Dr. Sancers's, Dr. Weicker's 


tion-roomsin 
addition to 
dining-room. 


Villiers-sur-Marne, Stilzhayn, Fernsicht, 
Marzell, New Davos, Leysin, Rupperts- 
hain, Brompton (proposed at Frimley). 


APPENDIX XVI. 
SHOWING METHODS OF VENTILATION AT 76 SANATORIUMS. 


Method oe Names of sanatoriums. 

Open windows 19 Ruppertshain, Bournemouth, East 
alone (some Anglian, National (Lreland), 
having fanlights Forster's Green, Cotswold, Cani- 
into corridors). gou, Durtol, Falkenstein, Laub- 

bach, Sander's, Malchow, Ton- 
saasen, Reknaes Leysin, Montana, 
Basel, Heiligenschwendi, Braun- 
wald. 

Open windows, to 13 Hailey, Grampian, Woodburn, 
gether with Adirondack, Hygeia, Glockner, 
various venti Alland, Mont Bonmarin, Villiers- 
lating holes in sur-Marne. Albertsberg, Stiege, 
walls, below roof Linheim, Turban. 
or above or below 
windows. 

Open windows to- 12 Crooksbury, Winyah, Colorado, 
gether with Alland, Brehmer, Schomberg, 
simple shafts. Loslau, Oderberg, Felixstift, 

Altena, Harlaching, Maria. 

Open window to 10 Shafts with hot pipes.—-Manchester 
gether with ex- Hospital, Ventnor, Villiers-sur- 
tractors, Marne, Nikolaj, Bridge of Wier 

(given up), Grabowsee, Berka. 
Shaft with electric extricator 
Krailling, Stourfield Park, 
Brompton (proposed at Frimley). 

Open windows, to- li National (Ireland), Loomis, Winyah, 
gether with open Mont Bonmarin, Hohenhonnef, 
fires or chimneys. Albertsberg, Arlen, Bridge of Weir, 

Alexander, Leysin, Loudon Open- 
air, 

Open windows ll Plenum system abandoned. — 
with warm or cold Ventnor, National (Ireland), 
air forced in. Forster's Green, The Home 


(Denver), Villiers-sur-Marne. 

Hot atr abandoned.—Victoria Hos 
pital, Edinburgh, Oderberg, Felix- 
stift, Altena, Quisisana, Maria. 


SHOWING THE 


APPENDIX XVIL. 


KINDS OF HEATING APPARATUS USED IN 


111 SANATORIUMS. 


No.of sana 


Names of sanatoriums. 


System. toriums. 
Open fires, 17 
Mot - water 24 


pipes and 
radiators. 


Bournemouth, Victoria, Bridge of Weir, 
Hailey, Whitmead-hill, Overton Hall, 
Stourfield Park, Grampian, Rostrevor, 
Mundesley, Hygeia, Tonsaasen, Moorcote, 
S. des Pins, Canigou, London Open-air, 
National (Ireland) 


Bournemouth, Crooksbury, Whitmead- 
hill, Nordrach-on-Mendip, Woodburn, 
Rostrevor, Loomis, Brehmer, Dr. Rém 
pler’s, Stourfield Park, Cotswold, Hohen- 
honnef, Loslau, Mundesley, Arlen, Nikolaj, 
Davos, Dr. Turban’s, Heiligenschwendi, 
Braunwald, Boserup, Friederichsheim, 
Vale of Clwyd, Adirondack. 


or porce Krankenheim, Stiege, Zellerfeld, Rehberg, 
lain. Tonsaasen, Lindheim, Quisisana, Alex 
ander, Maria Arosa, Davos Dr. Turban’s, 
Dutch Davos, Military Hospital, Zarskoje, 
Trespoey, Nordrach - in - Wales (palace 
stoves), Waldhof-Eigershausen. 


Liverpool, Nordrach-on-Dee (some rooms), 


Electric 3 
Nordrach Colonie (1 villa). 


radiator. 


In some sanatoriums two or more methods are employed, 


APPENDIX XVII. (@). 
A DISCUSSION ON THB ADVANTAGES AND DISADVANTAGES 
or Various MeTuops OF HEATING. 
Hot-water Pipes. Low-pressure 


Details of Boiler, &e., for 
Details of High-pressure 


Open Fires. — Stoves. 
Steam.— High-pressure Steam. 
Low- or High-pressure System. 
System, 

I.—OpeEN Fires, 


These afford the most cheerful method of heating a room ; 
their first cost is much less than any hot-pipe system ; they 
keep the air fresher than hot pipes owing to chimney 
draught, whilst rooms in which they are used require 
painting less frequently than those heated with other 
systems. On the other hand, they give rise to dust, both 
when in use and when they are cleaned ; they entail greater 
service, cost more per annum than pipes, give an unequal 
distribution of heat, are unsuitable for use at a sanatorium 
as heat is required chiefly during the night if at all, and 
according to Stevenson and Murphy the air in the rooms in 
which they are used is more highly charged with organisms. 


II.—Sroves. 

These afford the cheapest form of heating a room, both 
with regard to the initial expenditure and the annual cost ; 
they are probably more effective heaters than open fires, and 
they are convenient in that they may be fed from corridor. 
On the other hand, they are more liable than fires to give 
rise to smoke, they entail greater labour of service, require 
more attention than, and are not so cheerful as, open fires, are 
liable to get out of repair, and are apt to char any dust 
which may come in contact with them. 


III. HoT-waATER PIPEs. 


The advantages and disadvantages of these may be tabu- 
lated as follows :— 


Advantages : 
1. Less labour in service than stoves or open fires. 
2. More equal distribution of heat. 
3. Repairs easily made without much disturbance. 
4. Annual cost slightly less than open fires, but rather 
more than stoves. 


Disadvantages : 
1. Not so cheerful as open fires. 
2. First cost more than stoves or open fires, owing to the 
laying of pipes, boilers, &c. 
3. Diminish the humidity of the air. 
4. Are apt to char any dust which may come in contact 
with them. 


— 
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— 
| | 


— ~ 


36 «(THe Lancet, 


A. LOW-PRESSURE SYSTEM. 


j 

For smal! rooms low-pressure hot-water pipes are generally | 
more desirable than those systems which employ steam at 
high and unknown pressure 


Advrantayes 

1. The radiators in each room are simple in construction 
and need not be permanent fixtures? They can 
be fitted so as to revolve from side to side on 
hinges in order to enable a thorough cleansing of 
the floor spaces underneath them to be made. 

2. They do not dry the air to anything like the same 
extent as high-pressure pipes 

3. The low pressure at which they work renders them 
less liable to leakage or bursting and hence less 
dangerous, 


4. The temperature of the room in which they are fitted | 
is regulated with great ease, and when they are 
once efliciently fitted they require little or no 
attention, whilst repairs are infrequent. 

5. The boiler is one which burns coke, and though it 
must be of slightly larger dimensions than those 
used for high-pressure system, yet it need not be 
of inconvenient size | 

B. HIGH-PRESSURE SYSTEM 
Advantages 
1. Owing to the high pressure at which the steam is 
circulating in these pipes the temperature of the 
room in which they are fitted can be raised much 
more quickly than when the low-pressure system 
is adopted 


2. The radiators occupy less space and are somewhat 
smaller than the low-pressure ones, but they must 
be permanently fixed and so are immovable for 


cleansing purposes 

3. High temperatures can be maintained, and maintained 
with greater ease than with the low-pressure 
system 

4. A relatively smaller coke-burning boiler is required 
than is necessary for the low-pressure system 

5. The small high-pressure pipes are slightly cheaper 
in first cost than the large low-pressure pipes. 

6. In small rooms, 10 feet of a four-inch pipe to every 
1000 cubic feet of space will give a temperature of 
about 55° F. 


Derats or Borer, Furnace, &c., FoR Low- or 
PRESSURE SYSTEM. 


Re smoke The boiler for either system is constructed to 
burn coke as fuel, and, if properly stoked and attended to, | 
gives rise to very little smoke save fora few minutes when 
the furnace is first lighted for the day. | 

Re position and space.—The actual space required is not 
large, though the low-pressure system, as already intimated, 
requires a boiler of slightly larger dimensions than the high- | 
pressure system. ‘The boiler should be placed in an exca- | 
vated room in the basement, so that the mains, carrying the 
hot water in jacketed pipes, can be placed along, or under, | 
the corridors in the form of two diverging arms. The water, | 
after circulating through the rooms, is brought by return | 
pipes back to the boiler | 

Storage of Coke.—(n addition to appointing a’ reliable man | 
to stoke the fire, it is advisable to provide a small room 
adjoining the boiler room in which a sufficient supply of coke 


ean be stored, 


Derains oF HIGH-PRESSURE WATER System. 


of wrought iron and sufficiently strong to withstand a 
5 


pressure corresponding to very high temperature (pipes }% in 
external diameter). A partof the circuit is coiled up and 


Perkins system demands the use of a series of water pipes | 
| 

| 

| 


exposed to the heat of the furnace. The water circulates | 
with great rapidity in spite of narrow bore of pipes. The 
temperature is regulated by fixing the proportion of the | 
length of pipe in the furnace to the length outside. This is 
usually one toten. Thus a 1500 feet long run of pipe will 
have in the furnace a coil of only 150 feet. The high tem- 
perature of the pipes, though useful and desirable from the 
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by radiation than is the case with low-pressure systems, 
makes it essential that proper precautions are taken in the 
working of this system. 


APPENDIX XVII (2). 


GENBPRAL SPECIFICATION FOR THE NECESSARY ELECTRIC 
INSTALLATION IN THE PROPOSED SANATORIUM. 


Until the site selected is known the means of producing 
the necessary electrical energy cannot be definitely decided 
upon ; water power if available is, of course, to be preferred. 
Failing this the next best from the sanatorium point of view 
will be power generated by oil-engines, but it is to be feared 
that the cost will render this out of the question, in which 


| case gas-engines will have to be used, the gas being pro- 


duced by one of the various methods which do not entail 
the use of coal, unless ordinary mains are available. 

Distribution.—From a convenient central position in the 
administration block separate cables for the lighting and 
heating services to be run underground to independent dis- 
tribution boards, situated in a convenient position in each 
of the isolated patients’ blocks. The circuits are then to be 
split up into a convenient number, each protected by a 
double pole safety-fuse for controlling the individual lights 
and radiators throughout the building. The whole of the 
interior wiring, both for the lighting and heating services, 
to be run in brazed and screwed tubing (the lighting and 
heating services to be in separate tubes) provided with 
suitable junction boxes let into the walls or laid under 
the floors. In order to prevent any accumulation of 
dust, in no portion of any building used by patients are 
the conduits to be run on the surface. The switches con- 
trolling the lights are to be sunk flush and covered with a 
plain flat cover, leaving only the button exposed, so as to 
collect as little dust as possible. /iftings of either the 
bracket or pendant type to be used are to be of a plain de- 
scription. Pendants to consist of an enamelled tube screwed 
to the service tubing at the one end and to the fitting at the 
other, the whole arranged so that it can be readily cleaned 
and freed from dust, by wiping with a damp cloth, without 
injury to the wires. 

The heating of the various portions of the building is to be 
done with electric radiators of a plain and substantial de- 
scription designed to obviate, as far as possible, the accumu- 
lation of dust and at the same time to be readily removed 
and cleaned. Each radiator to be wound with two or more 
independent coils, each provided with a switch to allow the 
degree of warmth to be regulated as required. The radiators 
to be supplied by separate services to the lights and a wall 
socket and switch, both sunk flush, to be placed in a con- 
venient position in each room. The flexible cord from the 
radiator to the wall socket must be protected by an india- 
rubber or other approved flexible covering not injured by 
damp and readily cleaned. 

Kitchen.—The whole of the utensils used for cooking 
are to be worked by means of electricity. A specially 
arranged switchboard to be fitted in the kitchen supplied 
from the heating service, from which the various utensils 
will be controlled. The switchboard to be provided with a 
switch and fuse for each of the larger utensils, such as ovens 


| and plate warmers which will be practically fixed, and a wall 


socket, plug, fuse, and switch for each kettle, saucepan, 
frying-pan, or vegetable steam cooker required. A ventilat- 
ing fan, to extract the air from the kitchen and to remove 
the fumes produced by cooking, to be fitted complete with 
controller and switch. Each block to be supplied with a 
small electric heater for such purposes as keeping food 


| warm. 


Laundry fittings.—Thbe usual laundry machines, including 
a hydro-extractor, to be worked by electric motors, either 
by directly coupling a small motor to each machine, or by 


| countershafting and belts, the countershaft being driven by 


a large motor capable of supplying any power that may be 
required. A set of electric irons, together with suitable 
connexions for convenient use, to be provided in the ironing- 
room. Electric fans to extract the steam from the laundry 
and to provide draught to the drying-rooms to be provided. 

The dining-room, recreation-room, and the other parts of 
the buildings mentioned in the text as requiring them, to be 
provided with electric fans. 


(Jan. 3, 1903. 
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APPENDIX XVIL. (ce). 
SHOWING TEMPERATURE TO WHICH THE BEDROOMS ARE 
HEATED IN 38 SANATORIUMS. 


No. of sana 


Names of sanatoriums. 


Temperature. 


Kooms are 3 Rudgwick, Guimar (unnecessry because 
not heated of climate), Rossclare, Nordrach-in- 
at all. Wales. 

Where little 14 Mooreote, Cotswold, Nordrach-on-Dee, 


attention is Nordrach-on-Mendip, Luitpoldheim, 

paid to the Consumption Sanatoria Scotland, 

tempera- Trespoey, San. des Pins, Holne Chase, 

ture; in Nordrach Colonie, Canigou, Trespoey, 

most cases Chico Springs, Durham 

this is about 

the same as 

that of the 

outsice air. 

40-50° F. in 5 Boserup, 50° F.; Grampians, 45° ; Linford, 
winter. 40 to ab3 Basle, 48° ; Whitehaven, 48°. 


50-60° F. in 13 Hauteville, Ruppertshain, Halila, Vale of 
winter Clwyd, Oderberg and Glickauf, Braund 
wald, Dunstone Park, Belzig, Haute 
ville, Beauregard, Montana, Crooksbury, 
Montetiore Home. 
60° F. or over 3 Adirondack, Laurentian, Siilzhayn. 
in winter. 


APPENDIX XVIIL 
A Discussion ON THE EFFicacy or VARIOUS CHEMICAL, 
STEAM, AND OTHER METHODS OF DISINFECTING AND 
AN ACCOUNT OF THE REQUIREMENTS OF A 
DISINFECTING STATION. 


General Methods.— Chemical Methods.— Burning. Boiling. 
—Hot-air.— Various Forms of Steam.— Requirements 
of a Disinfecting Station.—Steam Disinfector 
Described. 


Disinfection—that is, the complete destruction of micro- 
organisms and their spores—may be carried out :— 

(a) By exposing the infected articles to the action of 
certain chemical substances, which act as direct 
poisons to the micro-organisms, such as _per- 
chloride of mercury or carbolic acid. 

(+) By exposing the infected articles to high tem- 
peratures obtained by means of 

1. Fire. 

2. Boiling. 
3. Hot air. 
4. Steam. 

(c) By exposing the iofected materials to oxidising or to 
reducing agents, neither of which are practical 
methods on a large scale. 


(a) CHEMICAL METHODs. 

Of late years an enormous number of experiments have 
been made with regard to the action of various chemical 
substances upon tubercle bacilli. In nearly all the chemical 
agent is allowed to act upon the bacilli for a varying time 
and the subsequent activity of the micro-organisms is then 
ascertained by inoculation experiments. The results which 
have been obtained with regard to some of these chemical 
agents may be tabulated as follows :— 

Corrosive sublimate or perchloride of mercury.—Schill and 
Fischer found that a strength of 2 in 1000 was not fatal to 
the bacilli in ordinary sputum even after twenty-four hours. 
Steinitz found that a 5 in 1000 strength destroyed bacilli in 
sputum in one and a half hours, but that a 2 in 1000 solution 
required three to five hours and a 1 in 1000 solution six to 
eight hours. He also showed by comparative tests that in the 
case of infected handkerchiefs sublimate was superior as a 
germicide to formalin or iodine trichloride. Delépine and 
Ransome confirmed Schill and Fischer's observations. Yersin, 
using cultures of tubercle bacilli in which there was no mucus 
or other coagulable material, showed that it took ten minutes 
to kill the bacilli with a solution of 1 in 1000. T. H. Elliott 
(1902) has shown that a strength of 1 in 500 does not destroy 
tubercle bacilli in the central portions of nummular sputum 
even after twenty-four hours. It has further been pointed out 
that the application of sublimate must be very freely made, 
as any organic matter tends to reduce it. 


Carbolic acid.—Schill and Fischer found that a 5 per 
cent. solution of carbolic acid is not fatal to the bacilli of 
tuberculous sputum for at least twenty-four hours, even if the 
amounts of sputum and carbolic acid are the same. Gerlach 
found 5 per cent. carbolic acid ineffectual after twenty-four 
hours. Spengler found that when a 10 per cent. solution was 
mixed with an equal quantity of sputum some tubercle bacilli 
retained their virulence at the end of twenty-four hours. 
Yersin, on the other hand, claims to have demonstrated that 
infected sputum loses its virulence when exposed to a 1 per 
cent. solution of carbolic acid for one minute or to a 5 per 
cent. solution for thirty seconds. In the light of more recent 
work these observations of Yersin could not have been made 
with nummular sputum, for T. H. Elliott has shown that a 
solution of 1 in 20 carbolic acid does not affect the central 
portions of nummular sputum even after twenty-four hours. 
Jaeger asserts that 5 per cent. carbolic acid destroys the 
bacilli in dried sputum in five minutes. 

Formaldehyde.—Steinitz has shown that this agent in the 
form of vapour is able to destroy the bacilli in dried sputum, 
but that used in solutions of 10 per cent. and 25 per cent. 
(of the commercial 40 per cent. formaldehyde known as 
formalin) ordinary sputum was not affected. Muthu has 
recently spoken highly of formaldehyde for room disinfec- 
tion. Kenwood in 1897 published the following conclusions 
at the Leeds Sanitary Congress : 

1. Simple evaporation of solutions of formic aldchyde 
is inefficient when tested bacteriologically as a 
large proportion of gas is polymerised into trioxy- 
methylene, which gives off aldehyde very slowly. 

2. Trillat’s autoclave is the best of all methods 
for disinfecting a room by means of formic 
‘aldehyde. A 40 per cent. solution of formic 
aldehyde is heated under pressure in an autoclave 
provided with a thermometer and a pressure 
gauge and a little chloride of calcium is placed in 
the solution. Practically all the aldehyde is 
given off before the water comes off as steam as 
the boiling point of the calcium chloride solution 
is well above 100° C., whilst the gas comes off 
below 100° ©. 

The drawbacks to this apparatus are its weight and cost 
(£18) and the attention it requires. 

The cost for disinfecting an ordinary room apart from 
the cost of apparatus is about 2s. 6d. as one and a 
half tube of formalin is required for 3000 cubic 
feet of space. 

3. Velvet, cioth, bronze, gilt, silk, &c., are not 
damaged by formic aldehyde in any form. The 
vapour, on the other hand, will not penetrate 
bulky articles such as carpets and the like. 

Novy and Waite in 1898 gave the following practical 
directions: 1. All cracks or openings in the plaster or in the 
floor or about the doors and windows should be caulked tight 
with cotton or with strips of cloth. 2. The linen, quilts, 
blankets, carpets, &c., should be stretched out on a line in 
order to expose as much surface to the disinfectant as 
possible. They should not be thrown into a heap. Books 
should be suspended by their covers so that the pages will 
fall open and be freely exposed. 3. The walls and floors of 
the room and the articles contained in it should be thoroughly 
sprayed with water. If masses of sputum have collected on 
the floor, they should be soaked with water and loosened. 
No vessel containing water should, however, be allowed to 
remain in the room. 4. One hundred and fifty centimetres 
(five ounces) of the commercial 40 per cent. solution of 
formalin, fur each 1000 cubic feet of space, should be 
placed in the distilling apparatus and be distilled as 
rapidly as possible. The key-hole and spaces about the door 
should then be packed with cotton or cloth. 5. The room 
thus treated should remain closed at least for ten hours. 
If there is much leakage of gas into the surrounding rooms a 
second or third distillation of formaldehyde, at intervals of 
two or three hours, should be made. 

Chloride of lime.—Delépine and Ransome found that a 
solution of chlorinated lime of the strength of one and a half 
ounces to the gallon (at which percentage its use is attended 
by no discomfort), effectually destroys tubercle bacilli in any 
sputum which may have soiled the walls or furniture. 
These authors have been contirmed by Coates, and it is now 
recommended that wall papers should be disinfected by this 
agent. Disinfection must be repeated three or four times in 
succession ; by starting each time at the same corner of the 


— 
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room each layer has time to penetrate into the paper and 
partially to dry before the next is applied. The room should 
be sealed and a small petroleum stove with a large basin of 
the disinfectant used. In the basin, which is placed above 
the stove, a small capsule containing strong hydrochloric 
acid should be immersed, as this insures the necessary 
he air. Disinfection is complete in three hours, 


acidity of 
but naturally destroys the paper 
which are injured) may be disinfected by chlorinated lime, 
but must be well washed afterwards in order to remove the 
salt Furniture and metal fittings must also be washed with 
water after use of this substance. With regard to sputum in 
bulk Delépine says that it is best mixed with an equal 


quantity of 1 in 50 chlorinated lime as weaker solutions act 
too slowly in the case of the tubercle bacilli 
Other disinfectants.—Both Gerlach and Spengler have 


shown that 
aseptol, only lysol, which is comparatively expensive, is 
efficacious. Naugoth made emulsions of sputum and solu- 
tions (fre to 1 per cent.) of iodine trichloride and found 
that the germs were destroyed within an hour. Steinitz, 
however, found that this agent was not reliable and that a 
10 per cent. solution required over three hours to destroy the 
bacilli Steinitz also showed that copper sulphate was 
ineflicacious, as was hydrochloric acid in less than 10 per 
cent. solutions Delépine and Ransome found euchlorine, 
chlorine, and sulphurous acid useless, and in this they have 
been confirmed by Koch and his pupils. 
said to kill bacilli after six hours and to lessen the unpleasant 
aspect of the sputum 

Summary of the value of chemical methods We see, then, 


that chemica 
lime and possibly lysol, do not act satisfactorily in sterilising 
ordinary sputum-—i.e., sputum which is not dried in a thin 
layer—the reason being that the outer portion of the num 
mular matter is rapidly coagulated by the formation of 
prevents the penetration of the re- 


some albuminate and 


agent to the central portions. One word may be said here 


about 4read as a means of disinfecting rooms Loettler 
showed, on the basis of Esmarck’s experiments, that, if 
painted papered walls are rubbed down with bread and 
the crumbs afterwards 
earried out Coates has, however, shown that this is only 
true of dry dust and that when the walls have been directly 
soiled with sputum rubbing with dough is useless 


Clothes (except silks | 
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f 5 to 10 per cent. solutions of creolin, lysol, and | 


Wood vinegar is | 


reagents, with the exception of chlorinated | 


burnt, disinfection is efficiently | 


(6) 1. F hurning This is a most efficient and certain 
method of dealing with the disinfection of valueless articles 
such as infected rags, papers and similar goods, old mat- | 
tresses, llows, and clothes when these are no longer 
required. Sputum, paper handkerchiefs and similar articles 
should also be destroyed by this means 


2. Boiling.—Moeller (1901) boiled nummular sputum for | 


ten minutes and then found that the bacilli in the central 
portions infected guinea-pigs Amongst the numerous re- 
searches on this point we may mention those of Schill and 
Fischer, who found that the bacilli were killed after the tluid 
had been ed for thirty minutes. According to Sternberg 


(1887) ‘xposure for twenty minutes to 60° (¢ rendered 
tubercle bacilli harmless. Yersin put the temperature at 
80° ¢ For articles that will stand it, boiling water may be 


relied on as an efficient means of disinfection, provided, of 


* course, that it is conscientiously carried ont. It is necessary, 


however, that prior to boiling the grosser dirt should be 
removed by a preliminary soaking in cold water 


vecause the | 


temperature of boiling water will otherwise indelibly fix | 


stains in textile substances, and thus permanently 
inen or what not It should be 
remembered that leather articles cannot be boiled ; these 
articles are always difficult to disinfect, hot air being the 
only applicable method rhe etlticiency of boiling is very 
much added to if the boiling-point is raised to 102° or 103 


organic 


discolour the material, 


as it may be by the use of sodium bicarbonate or other | 


substances Sodium bicarbonate is also of value—i.e 
provided that the temperature is very gradually raised—in 
that it dissolves or in some other way prevents the formation 


of the agulation envelope, and so enables the central 


bacilli to be dealt with This method must be con- 


it 


scientiously performed by a trustworthy individual if it is 


employed for cleansing sputum flasks and must be continued | 


for at least half an hour if all micro-organisms and their 
spores are to be destroyed. 


3. Hot air is not often used nowadays as a means of dis- | 
It is, however, especially applicable to those 


afection 
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articles which will not stand boiling, such as bedding, 
blankets, carpets, &c. Scorching not infrequently takes 
place owing to the prolonged exposure to which the articles 
must be subjected; consequently the method has been 
almost entirely discarded in favour of steam, which is not 
only more practical, but more efficient and rapid in its 
working 

The objections to dry heat as a means of disinfection may 
be enumerated as follows :— 


(a) Slow and tedious process. 

(4) The heat penetrates bulky articles extremely slowly, 
whilst the spores in the centre of infected articles 
are frequently unaffected. 

(e) Scorching of goods often occurs 

(d) Temperature of the interior of the goods is never 
known for certainty. 

(e) Great difficulty is experienced in practice in main- 
taining a uniform distribution of the heat. 


4. Steam, especially when it is under pressure, penetrates 
bulky articles far more readily than dry heat in any form, 
and on this score alone is to be recommended. Schill and 
Fischer found that steam killed the bacilli in fifteen 
minutes, whilst Grancher and des Gennes state that 
steam is vastly superior to any chemical disinfectant. 
Spores and micro-organisms rapidly succumb, and this 
method in one or other of its various forms is now universally 
employed. 

Disinfection by steam may be carried out in :— 


(a) Stoves in which steam without pressure is used ; this 
is a cheap and effective method in actual practice 
but a slow and tedious one and cannot be recom- 
me'ided. 

(6) Stoves or boilers in which steam at low pressure (2°5 
poands per square inch) is employed. As it is 
impossible to obtain a temperature of above 
110°C, by this means, this method is rapidly 
giving place to the following more practical one. 

(¢) Stoves or boilers in which steam at high pressures are 
used. A temperature of from 115° to 120°C. can 
be obtained in this way and any article, no matter 
how bulky, exposed to this temperature for one- 
quarter to half-an-hour is made absolutely sterile. 
‘This method is quick in application, certain in its 
results, easy to work, and not liable to derange- 
ment, and for these reasons is to be strongly 
recommended 


It should be noted that saturated and not superheated 
steam should always be employed because the former is more 
efficient and rapid in its working and penetrates more readily 
into bulky articles than superheated steam which practically 
acts like a gas. Again, the use of superheated steam 
involves a longer exposure of the articles in the disinfecting 
chamber, greater expenditure of fuel, and increased liability 
to damage in the case of delicate materials. 


REQUIREMENTS OF A DISINFECTING STATION. 


1. Whatever apparatus be employed, satisfactory provision 
must be made to insure, that infected articles are not 
allowed to become too wet or otherwise the colours 
will run ; the disinfected articles should also be fairly 
dry when removed 

2. The steam used for disinfection must be ‘‘ air free "; in 
other words, the air in the chamber must be with- 
drawn by some mechanism before the steam is 
admitted, as steam mixed with air is not nearly so 
efficient or reliable, from a sterilising point of view, as 
‘*live steam,” the sterilising properties of which are 
experimentally well known. 

3. The apparatus must not be too expensive, either as to 
cost, upkeep, or working. It should be simply 
devised, and not require skilled or expensive labour 
for its manipulation. 


All the above requirements are met by the Washington- 
Lyon patents, under which the most efficient and 
modern sterilisers are built. The apparatus manufactured 
by Goddard, Massey, and Warner of Nottingham is per- 
hay s the best and most practical. The apparatus consists of 
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a large rectangular ‘‘tubular” galvanised iron chamber, 


which is steam jacketed and provided at each end witha | 


steam-jacketed door which can be securely fixed and bolted. 
The lower part of the steam jacket represents the boiler, 
underneath which the fire is placed. 
in the jacket until a pressure of 20 pounds per square inch is 


Steam is first raised | 


reached, the excess of steam blowing off by a safety valve. | 


The articles are now placed in a cage or receptacle which 


fits into the rectangular chamber and the doors are shut and | 


secured. By means of a steam jet a stream of hot air is 
now drawn through the chamber for a couple of minutes 


The steam is then turned on and allowed to fill the chamber | 


until a 20-pound pressure is reached. At this temperature 
the articles remain twenty minutes. The steam is then 
allowed to escape and hot air is again drawn through the 
chamber by the same method in order thoroughly to dry the 
articles. 
removed. 


APPENDIX XVIII. (@). 


SHOWING THE MANNER IN WHICH THE SPuruM Is 
COLLECTED AT VARIOUS SANATORIUMS. 


Method. 


Names of sanatoriums. 


Adirondack, Sharon, Chestnut Hill, Glockner, 
Colorado, Chico Springs 


Mundesley, Alland, Dr. Rémpler's, Falkenstein, 
Laubbach, Nordrach Colonie, Ruppertshain, 
Reknaes, Lindheim, Alexander, Leysin, Mon 
tana, Basel, Rossclare, Vale of Clwyd, Guimar, 
Nordrach-in-Wales, Nordrach-on 

Dunstone Park, Con. San 

Scotland, Chico Springs, Moorcote, Davos 
Duteh, Dr. Weicker's, Canigou, Dr. Turban’s, 

Winyah, Rostrevor, Felixstift, Crooksbury, 
Frieirichsheim, Oderberg. 


Paper cups 
(pasteboard, &c.) 
Various patterns 
of pocket flask. 


In addition to the above handkerchiefs are used merely 
for wiping the mouth ; these may be :— 


White Gables, Rostrevor, Loslau, Nordrach 
Colonie, Grampian, and Crooksbury. 


Ordinary handker 
chiefs or scraps 
of linen, as at— 


Or Japanese hand- 
kerchiefs, as at 


Adirondack (napkins), Dunstone Park, Sharon 
(rubber pouches), Guimar, Holne Chase. 


The use of spit-cups in the bedrooms is in the majority of 
cases combined with pocket flasks. At Whitehaven Nana- 
torium, U.S.A., an excellent arrangement is empicyed which 
consists of a tin cup with sliding bottom and lined with 
waterproof paper. Basins fixed" to walls and flushed like 
urinals are used at Loslau. Fixed spittoons, especially when 
on the ground, are open to several objections, as many 
patients are not sufficiently expert in their use. Spit-cups 
should not be of glass or porcelain, as these readily break, 
and several instances in which inoculation has occurred in 
this way have been recorded. Porcelain is also liable to 
crack in the frost. 


APPENDIX XVIIL 
SHOWING THE FLUID USED IN RECEPTACLES FOR SputuUM 
AT 27 SANATORIUMS. 


Fluid. Names of Sanatoriums. 


Las Vegas, Dr. Rompler's, Dr. Driver's, Laubbach, 
Schomberg, Alexander, Loslau, Ventnor. 


Chestnut Hill, Hygeia. 


Water. 


Corrosive 
sublimate 


Lysol. Falkenstein, Hohenhonnef (lysol 1 per cent. and 
soft soop, 5 per cent.), Dr. Weicker's, Altena, 
Braunwald, Dr, Sanders. 


Victoria Hospital, Edinburgh 
Quisisana, Moorcote, Cons. San. of Scotland, 
Dunstone Park, Nordrach-on-Dee, Nordrach-in 
Wales, Montefiore Home, Durham. 


Carbolic acid 
(9 per cent. to 
20 per cent. 


Formalin. Grampian. 
Carbonate of soda. S. des Pins. 
Chloride of lime. Whitehaven. 


The door is then opened and the articles are | 


| 
} 


} 


APPENDIX XVIIL. (e). 


SHOWING THE WAY IN WHICH THE SputTuM ts DEALT 
WITH AT 65 SANATORIUMS 


No. of sana 


Met hod Names of santoriums 
toriums 
Burnt without 2 Mundesley Adirondack Sharon 
other treatment Chestnut Hill, Winvah, Glockner, 
Colorado, Hygeia, Alland, Loomis 
National Ireland Whitehaven 
Ruppertshain, Krailling, Tonsaasen 
Laurentian, Rostrevor, Rudgwick 
Mooreote, Chico Springs, Stilzhayn 
Guimar, San. for Con. Scotland 
Grampian, Belzig 
Burnt after being 
mixed with 
(a) Peat mould Alland, Oderberg, and Rupperts 
hain 
(b) Sawdust Canigou, Rossclare, Linford, Vale of 
Clwyd, Nordrach Colonie, Cotewold 
Crooksbury 
(ec) Ferrous 
sulphate Tonsaasen 
Boiling Malchow (with soda), S. des Pins 
(mixed with a concentrated solution 
of carbonate of soda, boiled for forty 
minutes, and then poured into tank 
with sulpbate of iron and lime), at 
London Open-air (kept in a tank 
into which steam is passed when the 
laundry is in use 
Poured into w. _ Dr. Driver's, Dr. Michaeli’s, Hohen 
or sinks =“ honnet Laubbach Grabowsee, 
Albertsberg Rehburg, Arlen, 
Reknaes, Ventnor, Victoria Edin 
burgh, Lindheim, Quisisana, Dr 
Turban's, Dutch Davos, Trespoey, 
Waldhof-Elgershausen 
Poured into w.c. 
or sinks after 
previous treat 
ment* by 
(a) Boiling Reknaes, Trespoey, Halila (boiled 
with sublimate) 
(b) Ferrous 
sulphate Lindheim 
Treated with 4 Altena, Braunwald, Dr. Weickers, 
lysol —_ Dr. Sanders 


* Apart from any antiseptic which may be used in the flask 


At Nordrach-in-Mendip the sputum is placed in the septic 


| tank 


Overton Hall, | 


APPENDIX XVIII 
Givinc EXAMPLES OF THE MANNER IN WHICH THE 


RECEPTACLE FOR THE SPUTUM tS TREATED 
AT 27 SANATORIUMS 


No. of sana 


Method Names of sanatorium 
Burnt. Adirondack Glockner, Whitehaven, 
Sharon, Chestnut Hill, Chico Springs, 
Colorado 
Boiled or sub Montana, Moorcote, Canigou, Oderberg 
jected to and Gliickauf, Hauteville, Boserup 
steam 
Boiled with bi Las Vegas, Lintord, and Nordrach 
carbonate Colonic 
of soda 
Cleansed with i The Home Denver (sublimate), Kénigs 
various anti berg (sublimate), Dr. Turban (sublimate 
septics and sodium chloride Leysin (lysol and 


sublimate), Chestnut Hill and White 
Gables (porcelain cups for paper recep 
tacle treated with carbolic), Whitehaven 
tin cup for paper receptacles treated 
with carboli« Falkenstein (lysol 

Hohenhonnef lysol), and Leysin 
(carbolic 


In many, as at the London Open-air Sanatorium, the 
receptacles are merely washed out with water 


| 
| 
. 
| — 
| 
| 
| | | 
on i 


Tut 


SHO 


At most 


cautionary 


SHOWIN 


| and then | 


re-papered, or re 
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APPENDIX XVIIL 


WHICH THE Rooms ARE 


SANATORIL MS 


Way IN 
VARIOUS 


KCTED AT 


WINé 
Disint 


! Names of sanatoriums 
rc Dr. Micha Albertsburg. Dr. Turban (soap and 
water Basel oa wd Waldhur 
Klyersha Loslau. Nordrach Colonie, Over 
burg Reknaes Moorcote, 
Grampiar tre ew Davos, Overton 


ho 


and water), Re and water), Boseruy 


ami 


‘ t Trespoey pr Lindheim, Quisisana, Braun 
ate waki, Chi Spring Linford, S. des Pins 
Nordrach ¢ ni rom time to time 
acict Rudgwiech D tone Park Holne Chase, 

Adirondack (from time to time 
Grabowsee, Malchow 
f Sharon 
ition Davos Dutch 
Rudgwick, Rossclare 
walls Hol honnef, Laubbach, Arlen, Lindheim, 
fter snd Tonsaasen 
rnt 
Crooksbury and Schomberg. 
pre Mundesley, Chestnut Hill, Winyah Hygeia 
f Gloekner, Chic Springs, Trespoey, Canigou, 
ck rt Hor Denver, Las Vegas 
patient Alland, Dr. Reompler's, Dunstone Park, 8. des 
Pins, Falkenstein, Dr. Weickers, Sel mberg 
Davos New, Davos Dute Grampian, Beaure 
gar Montana, Crooksbury, and Basel 


oms are periodically fumigated, 
as an additional pre- 


sanatoriums the 
varnished, 
measure. 


APPENDIX XVIILL 


rHE LINEN AND BEDDING 


54 SANATORIUMS 


WAY IN WHICH 
DISINFECTED At 


rit 
\RE 


Linen 


Method Ho Names of sanatoriums 
Bo i 4 Sharon Winvah Dr. Michaeli’s, 
Laubbach Waldhot-Elgershausen 
N rach ( nie, White Gables 
Loslau sfter soaking lysol 
Malchow Albert sberg Oderberg 
mt khauf Lindheim Dr 
Turban'’s Montana Rudgwick, 
Crooksbury, Adirondack, Dr 
Weicker Mooreoete, Nordrach-in 
Wales Braunwald Whitehaven, 
Chestnut Hill 
Boiled wit Braunwald, Canigou, Loslau, Silz 
liu havn, Laurentian (also treated with 
hicarbonate rmalir 
st 4 Hygeia The Home Denver, Las 
Vegas, White Gables Arlen, Davos 
Dutet Alland, Canigou, Trespoey 
Dr. Rompler's, Reknaes, Belzig Dr 
Driver's, Dr. Michaeli’s, Falkenstein 
Hohenhonnef, Quisisana, Nordrach 
n- Dee Schomberg Grabow see 
Halila Ruppertshain, Alexander, 
Base 
A Tieatet with hot l Montefiore Home 
‘ 
At Nordrach-in-Wales specially s jiled linen (eg., by 
: upsetting of spittoons) Is a lowed to soak in 2 disinfectant 
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Bedding. 


No. of sana 


; Names of sanatoriums 
toriums. 


Method 


Treated with hot The Home Denver, Reknaes, Monte 
air fiore Home 
Steamed Falkenstein. Rehburg, Montana, 
Dr. Michaelis (Basel 
Treated with cor 1 Tonsaasen 
rosive sublimate 
and soda 


APPENDIX XVIII. 
SHOWING THE WAY IN WHICH THE CROCKERY 

SILVER (ForKs, &¢.), ARE DISINFECTED AT 
26 SANATORIUMS 


AND 


Met hod Names of sanatoriums. 


Winvah, Beauregard, Oderberg and Glickauf, 
Nordrach - in - Wales, Waldhof - Elgershausen, 
sterilising apparatus), Adirondack, Falkenstein, 
Cotswald. Crooksbury, Moorcote, Rudgwick, 
Loomis, Basel, Belzig. 

Braunwald 

Pins, Canigou, 

Rostrevor 


Boiling 


also antiseptic soap), 8. 
Loslau, Rossclare, 


Grampian 


Boiling with soda. 
Reknaes 


des 


Treated with cor Beauregard (glasses only 
rosive sublimate 


At the Consumption Sanatoria for Scotland the patients 
wash their own glasses, whilst at Dunstone Park laryngeal 


cases have special glasses. 


APPPENDIX XVIII. (A) 
PRECAUTIONS WITH REGARD TO THE UsE 
sRE TAKEN AT VARIOUS SANATORIUMS. 


SHOWING THE 


or MILK WHICH 


\ pure milk may be obtained by :— 
1. Efficient veterinary 
Sanatorium 
Grampians 
2. Tuberculinisation of cows as at Hohenhonnef, Cots- 
wold, Falkenstein, Nordrach-on-Dee, Sanatorium 

des Pins, Rostrevor 
3. By sterilisation by means of heat, as at 


Moorcote, 
and the 


supervision, as at 


des Pins, Rudgwick, 


Rupperts- 


hain, Rossclare, Reknaes, Dunstone Park, Holne 
Chase, Loslau, Belzig, Nordrach-on-Mendip, and 
Crooksbury. 


APPENDIX XIX. 


A SPECIFICATION OF THE SANIT aRY ARRANGEMENTS IN 
PROPOSED SCHEME 

This specification is drawn up on the idea that the 

drainage of the proposed sanatorium will be discharged 

into an ordinary sewer in main road (with proper inter- 

cepting trap and inspection chamber); if such a sewer, 


‘< not available, the sewage will be discharged 
‘stank ” constructed on the principle of the 
In this latter case the bathroom, 
be taken by a separate 
Kenwood’s system of 


howe\ er, 
into a septic 
Septic Tank Syndicate. 
housemaid’s, and other slops will 
system of drains provided that 
irrigation is adopted 

The water supply for cooking and drinking purposes to be 
quite separate and distinct from all water-closet or similar 
supply 

The sanitary arrangements im each tower to be on the most 
approved system so as to allow the complete removal of all 
excreta and all liquid refuse, all fittings being properly 
trapped to avoid the entrance of sewer-gas into the building 
but without interfering with the free passage of a current of 
fresh air through all soil- and waste-pipes 

Water-closets.—The water-closets apparatus will be of an 
improved wash out type or a valve closet "with the 
traps connected by branches into a main stack of heavy 
lead soil-pipes which at the foot will join the iron (or glazed 
stoneware) drain. The apparatus will be flushed with three 
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gallons of water after each use from a water waste- 
preventing cistern fixed six feet above the seat. The soil- 
pipe will also be carried up above the level of the flat roofs 
as a ventilating shaft to allow of a free passage of airtoa 
sufficient height to prevent any escaping sewer gas becoming 
a nuisance to anyone on the roof. Proper two-inch lead 
anti-syphonage pipes will be taken from the back of each 


trap to prevent the water seal in the trap being disturbed | 


by the suction of air when other apparatus is in use, and 
will also be carried up well above the r vofs, 

Sinks. —The housemaid’s sinks will be of an improved type 
of glazed stoneware, having special provision for thoroughly 
cleaning bed-pans, c., and accommodation for general 
washing up. They will be trapped and connected by 
branches into a main stack of heavy lead soil-pipes in a 


similar manner to the water-closets and join the iron (or | 
stoneware) drain at foot and be carried up as a ventilator | 


above the level of the flats. These will also have anti- 
syphonage pipes. 
Baths.—FKach floor of the sanitary tower t& have a 


Doulton’s vitreous enamel bath together with shower baths | 


(the number of these varying with the individual blocks), 
trapped, drained, and ventilated as described for sinks. 
These pipes will discharge over an open length of channel 
terminating in a gully, and not be connected direct to the 
drains, thus preventing all possibility of sewer-gas entering 


the pipes. The joints in the waste-pipes to be formed with | 


indiarubber expansion rings, to allow of the expansion and 
contraction of the lead pipe. The tile floors of the shower- 


bath rooms will be given a slight fall to a trap and waste | 
in the floor, connected into the bath waste with proper | 


ventilation. 

Lavatory.—The lavatories will be of white glazed stone- 
ware. They will be trapped, drained, and ventilated in a 
similar manner to the baths. 


Kitchen and scullery sinks.—Special provision will be made | 


for the removal of all grease and other matter by the 
adoption of proper grease traps having a periodical flush 
from automatic flushing tanks. 

The drainage. —The soil-pipes and gullies will be connected 
to heavy iron drain-pipes, treated internally with Dr. Angus 


Smith's solution and laid on a bed of cement concrete, the 


whole laid in straight courses with even falls and having 
proper inspection chambers at every change of direction 
or at points of junction. The walls of the chambers will be 
built in brickwork in cement, and properly rendered in 
cement ; the bottom will be formed with half channel pipes 
and the tops finished w ith galvanised iron manhole covers and 
frames. Fresh-air inlets will be supplied to the drains so as 
to produce a constant current of fresh air passing through 
and up the soil-pipes. Suitable automatic flushing-tanks will 
be fixed in proper positions to cleanse and disinfect soil- 
pipes, wastes, and drains. 


APPENDIX XIX. (@). 


THE METHOD OF DEALING WITH THE DISPOSAL OF SEWAGE 
WHEN THE WATER CARRIAGE SYSTEM 18 NOT 
AVAILABLE AND CONSERVANCY METHODS 
ARE NOT USED. 

The Rivers Pollution Prevention Act makes it illegal to 
discharge sewage direct into a stream, hence the sewage 
must be purified. This may be accomplished by 

(a) The biological method. 
(b) Subsidence 

(¢c) Straining 

(ad) Precipitation. 

(a) The septic tank system or biological method of sewage 
treatment has for its object the purification of sewage by 
natural means and the avoidance of the cost entailed by 
artificial treatment. The process adopted may be briefly 
described under two heads. First, the destruction of the 
solid matters as such, and secondly, the purification of the 
dissolved polluting matters. The former is brought about 
in a receptacle called the septic tank which consists of 
a chamber containing about one day's flow of sewage, 
more or less according to the strength of the latter. 
It is generally covered and the exclusion of air is com- 
pleted by the submergence of the inlet and outlet pipes so as 
to deliver, and draw off respectively, below the surface 
of the sewage. Instead of filling and emptying the tank 
alternately as is done with a precipitation tank the sewage is 
allowed to run through it continuously, and it is not emptied 
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from one year's end to another Although the flow through 
the tank is continuous, the motion is so slow that its contents 
are practically at rest. In this way ample opportunity Is 
afforded for the separation of the solid matter, the heavier 
substances sinking to the bottom while lighter bodies float 
to the surface. Seeing that all these are encouraged to 
enter the tank instead of being kept back by screens, as 1s 
done where precipitation 1s resorted to, a thick scum soon 
Various races of 


| forms over the surface of the liquid 
liquefying bacteria, knowa as ‘anaerobic,” are thus afforded 
| the conditions most favourable to their growth and activity 
viz.. an abundant food-supply, darkness, an equable 
temperature, absence of atmospheric oxygen, and a steady 
current to wash away the products of decomposition So 
| well do they do their work that tanks have been in use for 
close on four years without requiring to be cleaned. The 
floor of the tank is covered with a fine deposit, largely 
| mineral ; but the bulk of this is trifling compared with that 
| of the solid matter which has been brought in with the 
| sewage. The second process—viz., purifying the liquid 
effluent—is, like the preliminary liquefaction, performed 
by bacteria. These, however, are aerobic They are 
accordingly housed in a _ very different fashion, their 
workshops being known as the ‘‘filters.” A plenti- 
ful supply of oxygen Is essential to the purification of 
the effluent. The dark-coloured fluid which escapes at 
the further end of the tank over a weir Is therefore dis- 
charged into a series of large traps, or aerators as they are 
called, which mechanically cause the water to entangle or 
dissolve large quantities of alr 
| ‘The aerated effluent now passes on to a filter charged 


| with some granular material such as coke, burnt ballast, or 
| broken clinker, the interstices of the material being filled 
| with the liquid to be purified rhe filter is kept full for a 
| certain period and the contents are finally drawn off. The 
| liquid descending through the filter is brought into close 
contact and thoroughly mixed with the air which the latter 
| contains, and is purified by the agency of the aerobic 
bacteria therein In addition to promoting the admixture 
of liquid and air the filtering material serves the further 
important purpose of affording a resting place for the 
bacteria which would otherwise be washed out at every 
| discharge fo secure the utmost efliciency these organisms 
must be brought as near their work as possible; in other 
words, the interstices should be narrow 50 that no portion of 
the liquid may be far from the filtering medium. The latter 
should be in small pieces so as to afford the maximum 
superficial area ; but, on the other hand, it should not be so 
fine as to prevent the liquid from passing away freely. In 
order to secure efticient working and at the same time to 
| maintain the filters in a proper condition they must be 
For this purpose an automatic 


| employed in regular rotation 
alternating gear 1s introduced in which the various stages 
of filling, resting when full, discharging, and aerating are 
brought about in turn by means of an overflow from the 
filter last filled. The whole installation is thus rendered 
completely automatic, the attention required being reduced 
to an occasional visit of inspection, oiling the bearings of 
the gear at long intervals, and throwing the spare filter into 
work in place of one of the others every second or third day. 

Speaking generally, the complex organic substances 
present in the crude liquid are broken down in the septic 
tank into simple forms of which ammonia, carbonic acid 
and marsh gas may be mentioned. 


gas, nitrogen, hydrogen, 
Most of these pass off as gas, but the ammonia which is 
dissolved in the tank effluent requires further treatment by 
This is accomplished in two stages, the first 
producing nitrous acid. and the second resulting in the forma- 
tion of nitric acid. The nitric acid attacks the alkalies 
present, and appears in the filtrate as nitrate of soda 
or nitrate of calcium. Thus the nitrogenous matters to 
which the sewage chiefly owes its offensive character are 
finally converted into harmless salts which cannot pollute a 
river or give rise to secondary decomposition The 
possibilities opened up by the bacterial methods of 
purification have led to the introduction of new 
standards, to which a final effluent 1s called upon 
to conform. Formerly all that was required of an 
effiuent was that the impurity which it contained should 
be brought within certain prescribed limits in order that 
it should not greatly pollute the river into which it was dis- 
Nowadays it is not enough that the effluent shall 


oxidation 


| 
| 
| 
| 


charged 


| not pollute the stream which receives it ; it 1s expected to 
| be capable of purifying the latter. As the effluent from the 


| 
| 
| 
| 


the best condition for either irrigation or filtration 

The biological method of dealing with sewage is un- 
doubtedly the most scientific and the most practical of those 
in use at the present time. As, however, other methods are 
employed at certain sanatoriums we give a brief description 
of them 

(+) Subsidence The crude sewage is allowed to settle in 
large tanks ; the suspended matter falls to the bottom and a 
clear supernatant fluid results which is decanted off. At 
the best this is an obsolete and slow process as it demands 
the use of large tanks which involve great expenditere in 
their construction and a considerable amount of land 


(c) Strainine Attempts have been made from to time 
to purify sewage by straining off its solid ingredients through 
beds or filters of gravel, ashes, or charcoal The frequent 


choking of the filters involves their continuous renewal at 
great cost. Again, the fact that the sewage so treated is 
merely clarified and is not deprived of its soluble polluting 
ingredients, at once stamps this method as being inadequate 

(4d) Precipitation.—Many years ago it was recognised that 
the addition of certain chemical substances to sewage, 
prior to its entering the settling tanks, caused a rapid 
and copious precipitation of its suspended matters. ‘The 
knowledge of this fact led to many experiments with a large 
number of different chemical materials. After a prolonged 
practical trial it is now known for certain that most of these 
methods are worse than useless, partly because they are very 
expensive and partly because they render the deposit or 
* sludge valueless for manurial purposes or lead to no 
appreciably beneficial result. At the present moment lime, 
sulphate of alumina, and proto-sulphate of iron are the only 
substances which can be regarded as being fairly efficient 
precipitating agents in the purificaticn of sewage Lime 
chiefly induces precipitation by forming insoluble calcium 
carbonate with the free carbonic dioxide in the water 
With the precipitation of this substance most of the sus- 
pended organic matter of the sewage is carried down 
and so forms the sludge or deposit at the bottom of the 


tank. It is well to recollect, however, that if too much 
lime is used, it dissolves a considerable quantity of the 
offensive matter previously in suspension and the effluent 


is thus rendered fouler and stronger than ever. Sulphat: 
of alumina brings about precipitation by virtue of its 
formation, with the lime or calcium carbonate in the 
alkaline sewage, of calcium sulphate, the alkaline sewage 
being precipitated in the form of a flocculent material 
which carries down certain suspended organic matters. 
Sewage treated in this manner is less prone to induce 
decomposition and so in this important respect aluminium 
sulphate is superior to lime as a precipitating agent. The 
drawback, however, to sulphate of alumina is that the 
effluent is acid and harmful to vegetation and so cannot be 
used as an irrigation fluid This objection is somewhat 
modified by the admixture of lime with the alumina in the 
proportion approximately of about five grains of each to the 


ige is obtained. 


gallon of sewage as in this way a neutral slu 
Nowadays iron protosulphate is but little used as a pre- 
cipitating agent It has the insuperable objection of stain- 
ing the mud banks of the stream into which the effluent is 
discharged a dirty brown colour, due, of course, to the 
formation of sulphide of iron and this in the eyes of the 
uninitiated public renders its use impracticable. However, 
the combination of iron with sulphate of alumina enters 
into the composition of several well-known precipitating 
agents—notably the ferrozone and the alumino-ferric pro- 
Occasionally substances which act as deodorizers or 


cesses 
antiseptics are added to sewage in addition to chemical 
precipitation ; for example, the addition of manganate of 
soda and sulphuric acid to chemically treated sewage was 
the original method devised by Dibdin, the chemist to the 
late Metropolitan Board of Works 


APPENDIX XIX, (/) 
On THE Disposal or SLor WATERS. 


Definition.—Slop waters consist for the most part of 
kitchen sink wastes, highly charged with foul decomposing 
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tanks is practically free from solids in suspension, it is in organic matters, and house slops or urine, soapsuds, grease 


and dirt, together with rain and surface drainage. 


Methods of disposal 

1. They may be stored up in impermeable cement cesspools 
and used for garden purposes by means of pump, 
hose, and jet. This method should not be 
employed in places where economy in water is not 
necessary, as the storage of foul waters in any 
form cannot be recommended. 

2. They may be passed through a small coke or ash filter 
erected some distance from the house. The dis- 
advantages of these filters are the constant atten- 
tion they require, the ease with which they 
become choked up and rendered temporarily in- 
effectual, and the nuisance which may arise from 
them. 

3. They may be disposed of by sub-irrigation. This, 
from a practical point of view, is the best and 
most efficient method. The drain conveying the 
slop waters from the house is connected by a few 
lengths of impermeable piping to a system of two- 
inch agricultural porous pipes, laid five feet apart, 
about twelve inches deep in the soi], and having a 
fall of from six to eight inches per hundred feet. 
The ends of the pipes rest on cradles formed of 
half pipes, and similar covers should be placed 
above so as toeffectually prevent earth getting into 
the pipes and chokingthem. There must be an air 
vent at the lower end of the main outlet pipe to 
allow air to escape. A flush tank, discharging at 
intervals, should be fitted to the top of the system 
to prevent earth getting into the pipes and 
forming a deposit. The system advocated by 
Kenwood is the best. No mechanical cleaning of 
the pipes is necessary, as a syphen tank flush, 
discharging water at definite intervals from the 
head of the system, effectually provides a 
mechanical cleansing of the pipes. ‘This system 
requires a spare field, preferably on an incline, 
and, once the pipes have been properly laid and 
fitted, gives but little trouble. 


APPENDIX XX. 
ON THE REQUIREMENTS FOR METEOROLOGICAL RESEARCH. 

Standard instruments fitted in a proper Stephenson’s screen 
should be provided. In order to obtain accurate reading 
this screen should be placed at a distance from all walls and 
trees and at least four feet above the ground. Inside the 
screen should be fitted a maximum mercurial thermometer, 
a minimum spirit thermometer, a dry and wet bulb ther- 
mometer, a registering thermograph (Richard Fréres), and a 
registering barograph. A solar radiator thermometer should 
be placed on the roof of the screen, in a position freely ex- 
posed to sun and air, its bulb being directed towards the 8.E. 

An accurate Negretti and “Zambra’s Universal Sunshine 
Recorder, which posses:es adjustments for any Jatitude, 
should be placed in .o adjoining situation, care being taken 
that it is exposed to the rays of the sun in all directions. A 
minimum and terrestrial radiator thermometer should be 
placed on the grass close to the screen and the grass in 
the vicinity kept closely cut. Further, a registering rain 
gauge which records the amount and time of rainfall on a 
revolving drum should be placed somewhere in the neigh- 
bourhood of the house, but in such a position that it is not 
sheltered in any direction. 

A Robinson's recording anemometer, which registers the 
velocity of the wind by means of a long shaft in the quarters 
of the medical men below, should be placed on the top of 
the administration block, preferably in as elevated and un- 
protected a position as possible. A Forten’s standard 
barometer should also be fitted in the same position. 

All observations should be taken and entered on a book 
specially printed for the purpose at definite hours, 8 a.m. and 
6 p.m. being usually considered sufficient. 
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WE have the honour to present to His Majesty's Advisory 
Committee an essay and plans for the erection of a sanatorium 
in England for the treatment of tuberculosis. The principles 
of the treatment are so well known to the members of the 
committee that we deem it unnecessary to enter at length 
into theoretical considerations. The main problem practically 
resolves itself into the preparation of architectural designs to 
meet medical requirements. A few preliminary observations 
are necessary, however, to indicate the basis upon which we 
have formed our plans. 

The objects of the treatment of tuberculosis on sanatorium 
lines may be briefly summarised as follows : 


1. To stay the activity of the disease by increasing the 
resistance of the patient 

2. To promote and to encourage reparative processes 

3. To develop compensatory growth and function of 
the sound portion of the lungs and to maintain 
heart power 

In order to accomplish these objects successfully great 
attention to detail has to be observed and experience has 
shown that the best results have been obtained when patients 
have been living under the constant personal observation of 
the physician. 

When circumstances permit the required course of life 
may be carried on in the patient’s own home; but for the 
vast majority of patients such a proceeding is impossible and 
the erection of sanatoriums has been attended with very 
successful results 

These institutions serve two purposes—curative and educa- 
tional. Patients who have entered a sanatorium when the 
disease is in an early stage have not only derived great benetit 
whilst in the institution, but have been carefully instructed 
i in the manner of life they should adopt on their return to 
' their own homes. Unfortunately, amongst the poorer class of 
patients, and even amongst the more wealthy, who reside in 
towns, the necessary amount of fresh air is difficult to obtain, 
both in the dwelling-house and in the office or workshop, 
consequently it is desirable that a patient should remain in 
the sanatorium for a minimum time of from four to six 
months in order to advance the cure as far as possible. 

A sanatorium for carrying out the requirements necessitated 
by the above considerations has to fulfil certain conditions, 
the chief of which are: 

A life spent in the open air; an abundant and varied dietary, 


j which vegetables occupy an important nlace: complet: 
in place ; 
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‘freedom from excitement of all kinds ; rest during periods of 
the disease attended by fever; graduated exercise when the 
pyrexia has subsided; various hydro-therapeutic measures ; 
constant medical supervision ; and finally, lifein the sanatorium 
rendered sufticiently varied and attractive (without detriment 
to the medical details) as to induce the patients to remain 
the required length of time under treatment. In our experience 
the last-named condition has been greatly everlocked both in 
English and foreign sanatoriums, with the result that patients 
find the life so dreary and monotonous that they leave after a 
residence of only two or three months. In the designs which 
we now present it has been ouraim to attempt to fulfil all the 
requirements which have been mentioned above, especially to 
render the time spent in the sanatorium as comfortable and 
cheerful as possible without interfering with the out-door life. 
We believe that the medical officers of all sanatoriums will do 
well to bear in mind the words :— 
**Sweet recreation barr’d, what doth ensue 
But moody and dull melancholy?" 

It is of course essential that patients should be prevented in 
every way from brooding over their condition and from 
discussing their progress with other patients, and that by 
every possible means their thoughts should be turned away 
from themselves 

Certain recreations—namely, those that uecessitate too 
violent exercise, or those that can only be carried on in a 
closed room—cannot of course be indulged in, but there are 
many that might well be introduced into the patients’ lives, 
and in our plans we have made special arrangements for 
sach 

Sith 

Before proceeding to describe our plans a few words may 
be said as regards the situation of the sanatorium (see Fig. 
1) It is understood that it will be erected on an elevated 
and sloping site, with a sunny exposure, and well sheltered 
from cold winds, and that the soil will be dry and 
permeable 

Experience has proved that the near neighbourhood of the 
sea is not necessarily the best for pulmonary tuberculosis ; 
further, it is not desirable that the building should be too 
nearatown. Visits of friends and relatives should not be 
encouraged and, consequently, the site being some distance 
from a railway station is by no means a drawback. A large 
extent of grass land round the sanatorium is an advantage in 
preventing dust from rising and it wonld aleo he useful for 
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the laying out of croquet and other lawns for thefpurposes of 
recreation. 

If the country in which the institution is to be erected is 
thickly wooded it is highly desirable that the sanatorium be 
built in such a situation as to overlook the trees, otherwise 
the view from the windows and verandahs is greatly curtailed 
and is rendered dull and monotonous, whereas it should be 
as extensive and bright as possible; further, if the building 
is on a level with the trees the amount of direct sunshine is 
necessarily appreciably shortened, especially during the 
winter months. It would be undesirable, however, to place 
the sanatorium on the top of a hill, as the shelter from cold 
winds would then be lost 

With regard to the nature of the soil. gravel, sand, or lime- 
stone would be preferable, but of course a clay subsoil must 
be avoided. 

THE BUILDING 


The form which the building should take has necessarily 
engaged our most serious attention. The choice lies between 
detached blocks (or cottages) and some form of the single 
block system. 

rhe cottage system is attractive and for a comparatively 
small number of patients answers admirably, but we con- 
sider it very doubtful whether it would be so successful when 
a hundred patients have to be provided for. The cost of 
erection would be greater and the difficulties of supervision 
increased. The supply of food also to those patients who 
have of necessity to remain in bed all day would form 
another great objection to this system. Further, in some 
sanatoriums built on these lines, after a brief trial it has been 
found necessary to connect the separate blocks by covered 
ways, so that finally the building is converted into a forma- 
tion practically similar to that which we now propose, and 
for these reasons we recommend the erection of a two-storied 
building. It is essential that all the patients’ rooms should 
face south, and consequently a long frontage is necessary. 
We also lay stress on the importance of the dining-rooms 
likewise possessing a south aspect. The appetites of patients 
suffering from tuberculosis are often capricious, and to over- 
come this symptom is difficult, especially in the earlier 
stages of the treatment During the whole day the patients 
have the opportunity of being in all the sunlight obtainable, 
and to bring them for their meals into a room facing north, 
into which direct sunlight never enters (as we notice has 
been done in some of the sanatoriums which we have visited), 
cannot but be depressing and a distinct bar to the encourage- 
ment which is necessary to those patients who find difficulty 
in taking a requisite amount of food. 

Placing the dining-rooms in the south position, however, 
adds still further to the length of the south aspect of the 
building, but we believe it to be highly neceesary. To 
obviate such a long frontage two devices present themselves, 
one is to have the building in more than two stories and the 
other is to erect a cross or X<-shaped building 

Our reasons for net adopting a building of three or more 
stories are: that (1) the site of the building being in the 
country it is not so necessary to limit the space which the 
building occupies as is the case when a town site has been 
selected ; (2) the necessary medical supervision is less easily 
accomplished in such a building, and greater difficulty is 
experienced when food has to be carried to the patients’ 
rooms, the extra staircases and constant use of lifts causing 
delay ; (3) the rooms are less accessible for the patients 
(this is of importance in the earlier stages of the treat- 
ment); (4) extra sar itary conveniences and emergency 
staircases would have to be provided, and the difficulties 
of heating would be increased ; and (5) the large frontage 
affords more verandah space on the ground floor. 

A ><-shaped building offers still greater—and in our 
opinion insuperable—objections. The view from the back 
wings would be very limited, the major part being taken up 
by the rear of the front wings, and in many sanatoriums built 
on this principle lavatory annexes and other offices. Even 
if this objection is partially overcome by increasing the angle 
at which the wings are placed the necessary south aspect 
would be in a great measure lost. The rooms would then face 
south-west or south-east, with the result that the former 
would not receive any direct sunshine unti! the afternoon, 
whilst the latter would lose the direct sunshine early in the 
day. During most of the year this would prove a most serious 
drawback. It is the above considerations that have induced 
us to arrange our building on the two-storey plan, with a 
long south frontage. 


western portion of facade, 


Fic. 


South elevation : 
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We now proceed to give a general and also a detailed 


description of the building we suggest. Our veneral plans 
have. in accordance with the wishes of the committee, 
been worked out on a scale of 32 feet to an inch, but to 
explain some of the details we have appended sketches to a 


larwer scait 
In designing the genera! appearance of the sanatorium we 
have rendered it as pleasing to the eye as p ssible We 


consider this of some importance Buildings erected on the 


austere lines of barracks or workhouses would tend to exert 
a depressing luence, whilst a bright and varied exterior 
would have the opposite effect on the patients whilst sitting 
in or walkir ibout the grounds or returning from the 


prescribed daily exercise Further, we have designed a brick 


and stone or stone edifice according to the part of the country 
in which the site may be selected rather than one made of 
wood The last named is not so durable, and the interior of a 
wooden structure cannot be kept so clean or be so easily 


maintained at an agreeable temperature ; this point has to be 
re especially in a sanatorium built in England 
that wooden buildings, being so much 
for sanitary reasons be destroyed at the end 
We do not consider this 


nsiiered 
It} 
cheaper, might 
of ten years and new ones erected 


ce 


as been suywested 


a sound view \s we shall explain, our rooms are easily 
cleaned, and in ali such institutions the precautions taken in 
the disposal of the sputum reduce risk of infection to a 
minimum 

rhe plan we have adopted (see separate plans, Figs. 13 and 
14) is a central building with two-storey segmental wings, 
arranged in the form of a curve so as to afford a certain 


nt of shelter without interfering with the south aspect, 
tl ng being about 700 feet In 
d dee Pp verandahs As the conditions specihie d 
require superior accommodation for “ well- 


am 


the total fr tage ol build 


pice 


by the ce t 


ront 


patients, the question naturally arose whether the 
rooms for these patients should be situated in the main 
t ding or whether a separate block should be erected rhe 
utter plan would have necessitated a separate kitchen, in- 
creased dou id iff, additional heating apparatus, Xc., at 
the ime me makir medical supervision moré ifficult 
We tl f ided on the former plan and have placed 
the necessary apartments in the central block 
(he sanitary annexes are placed at the back of the 
wipws facing the entrances from the grounds, which are 
nthe centre of the wings fhe administrative block and 
kitchen offices are placed on the north side, centrally situated 
and connected directly to the main ilding by a corridor 
Che approach is from the north, whilst the laundry, engine- 
ouse, and investigation buildings are arranged on a sup- 
positious plan, and have been placed within easy distance 
I rring to the ima ry site plan (see Fig. 1) the location 
of the other buildings—namely, the entrance lodge, medical 
uperintendent’s house, chape l, stables and farm buildings 
are approximately indicated 
rhe following is the accommodation provided 
Patients of the more necessitous class in 
single bedrooms (male 44 
Patients of the more necessitous class in 
sinvle bedrooms (female) 44 
Well to-do patients aie) o 
Well-to-do patients (female) 6 
100 
Medical superintendent (private bouse)  ... 1 
\ssistant medical officers 2 
Matron l 
Nurses 6 
Female servants, including those for kitchen 
ind staff attendants 
Porter and male attendants ‘ , 5 
We have calculated the requirements for the staff from 
the experience gained in a large number of the existing 
sanatoriums. The majority of the patients are able to get up 
during the day and consequently a large number of nurses 


is ne equire 


ENTRANCE AND ADMINISTRATIVE BLOCK 
GENERAL DESCRIPTION, 
Ground floor The administrative block in which has 
been arranged the main entrance to the sanatorium 
has been provided with a porch which will obviate 
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| discomfort to the patients and others on arrival in wet 


weather 

On passing through the porch a hall is entered which will 
be fitted with a fireplace and will be made to look as 
attractive as possible. On the left of the hall is the 
secretary's office and general waiting room, and on the right 
is the main staircase to first floor and porter’s office for 
inquiries and telephone exchange; this last arrangement 
being considered advisable as obviating the necessity of the 
porter leaving his office to attend to the telephone 

Consulting room and waiting rooms for male and female 
patients are placed leading off a corridor on the left side of 
the hall. On the right leading off the corridor to the kitchen 
and nurses’ block is the dispensary and drug store together with 
a private dining room for use of the assistant medical officers. 

Iwo staircases are provided for the use of the staff giving 
access to the first and second floors, and lifts for the use of the 
patients and for carrying luggage All the staircases will be 
of teak and built on the latest hygienic plans, the sides not 
touching the walls, thus preventing the accumulation of 
dust, one plain handrail and newel and no balusters, but 
with a middle rail which will be found quite sufficient for 
purposes of construction and safety 

50 single bedrooms are placed on the ground floor (6 for 
well-to-do patients, and 44 for the more necessitous classes), 
and a wide corridor running at the back gives access to each 
room. As will be noticed on the plans, each of the room 
doors is situated exactly facing a window placed in the 
external wall of the corridor; this arrangement has been 
carefully considered and designed for the purpose of provid- 
ing perfect through ventilation, and is a point to which the 
authors wish to call the special attention of the judging 


committee 

Phe six bedrooms, 12ft. by 12ft. by 10ft. 6Gin., arranged 
on the ground floor for the better class patients are 
situated facing a commanding terrace, and in the centre 


portion of the building. These rooms are more spacious 
than those provided for the more necessitous classes and 
the dining room is centrally situated. As it intended 
that one side of the building be reserved for male and the 
other for female patients the separate dining-rooms for either 
sex of the more necessitous classes are provided at the inner 
end of each wing. 

Serving Fig. 5, page 50) are shown adjoin- 
ing the dining rooms, in direct communication with the 
kitchens, and will be fitted up with all modern appliances. 

A verandah (see Fig. 3, page 47) is provided in front of all 
patients’ bedrooms on the ground floor, and runs the entire 
length of the building. A larger verandah has been placed in 
front of the better class patients’ rooms and extended to form 
a stone framed terrace, finished with a stone balustrading 
and steps leading down to the gravel paths 

General lavatories (see Fig. 4, page 49) are placed in the 
annexes opposite to the entrances from the grounds, but 
separate annexes are provided for the well-to-do patients 
leading off the main corridors and are fitted up with the most 
modern sanitary fittings. 

[he corridors throughout Fig. 4) are five feet 
wide and well lit and ventilated by means of French case- 
ment windows which will open three feet six inches from 
the floor line in order to prevent the possibility of draughts. 

Separate entrances from the grounds and cloak rooms (see 
ground floor plan, Fig. 13) are provided for the well-to-do 
patients in direct communication with their respective 
apartments 

Nurses’ night-room and kitchens, housemaids’ closets and 
water-closets (see Fig. 6, page 50) are provided in a separate 
annexe leading directly off the corridors. 

Entrances and cloak-rooms (see Fig. 4, page 49) are provided 
in the centre of each wing and are opposite the lavatory 
annexes. The entrances have been placed in these positions so 
as to afford easy access to all rooms and similarly the annexes 
have been placed in the positions which we have described 
so as to save as much labour as possible to the domestic staff 
when performing their duties 

Extra staircases are provided at either extremity of the 


rooms (see 


(see 


| building which will form extra exits from the first floor in case 
| of fire. 


BEDROOM, CORRIDOR 


PAGE 47). 


SINGLE 


Fic 


DETAILED DESCRIPTION OF 


AND VERANDAH (SEB 3, 


It will be noticed that every patient's room in the sanatorium 
faces south and all are well ventilated 

Each single bedroom as arranged for the more necessitous 
classes is 12 ft. by 10 ft. 6 in. by 10 ft. 6in. high, giving a cubic 
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space of 1326 ft. and a superficial area of 126 ft. Under the 
method of ventilation adopted (that of constant open windows 
and fanlights) this space provides a larger amount of air than 
is absolutely necessary but is productive of greater comfort 
to the patient. 

The windows, which open inwards, will be French casements, 
(so that the beds or couches can be wheeled on to the verandah 
if necessary), the lower portion of which is formed of wooden 
square panel folding doors about three feet high so that the 
patient’s couch can be placed close to the window allowing 
only the head and shoulders of the patient to be seen; the 
middle panel is glazed with muftied glass in the lower rooms 
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with a through ventilation the shafts are practically useless 
in the upper storey and entirely so in the lower ones 

The shafts add considerably to the expense of the building 
and easily become fouled ; for the above reasons we have 
not adopted them 

Louvre shutters are shown to all the bedrooms (see Fig 
page 45) and will be used in times of driving rain or wind; 
and when closed against the windows free circulation of air 
can still be provided and at the same time rain is prevented 
from entering the be¢rooms. These shutters are arranged to 
slide together so that they may be partially or wholly closed 
without occupying any room either on the verandahs or in 


3 


, Svawar 
ATA 


Detail of single rooms, corridor, and verandah in section. (Scale—one-sixth of an inch to the foot 


to obtain privacy when closed; the rest of the window and 
fanlight over it being glazed with clear glass, the latte: 
being hung to open inwards. 

Che bedroom doors will be constructed of plain panels to | 
avoid all dust and with glazed light over hung to open towards 
the corridor, each door being directly opposite each corridor | 
window, so a direct through ventilation will be obtainable 

This method of ventilating will ensure an ample supply of 
fresh air and consequently no extraction shafts will be 
necessary. In those buildings fitted with extraction shafts, 
which have been subsequently adapted for the ‘‘ open air” 
treatment, it has been found that where the windows are open 


the rooms. These shutters are preferable to the curtains 
which are used in some sanatoriums. Draperies of all kinds 
should be avoided. 

Ihe floors will be of wood and covered with self-coloured 
linoleum, mouldings will be avoided and all corners rounded, 
the walls plastered with * Keens ” or * Parian,” and painted 
with a sanitary varnished paint. Strips of matting should be 
provided by the side of the bed and in front of the wash 
basin 

The furniture’ used for the bedrooms which we have shown 


1 The figure showing the arrangement of the furniture has not been 
reproduced. 


% 
>. | 
if | 
| | | 
| 
| 2 
| | Lec | 
Tv ell | 
it 
4 
| A 
BY 
| 
| 
{ 
| 


THe Lances rHE KING'S 8 
nour drawin will be ht a free from unnecessary 
rnamentatior he dressing table and wardrobe w 1 be of 
w the corners inside being rr unded: they will be kept 
ne he off the tloor that all cleaning in be easily 
managed rhe top of the wardrobe will be made slanting to 
av i accumulation of ¢ «t (which always collects on tlat- 
topped ones) the cl « will be of bent wood, the bedsteads 
f plain iron, a! 1 pedestals of japanned iron W th glass top 

Each bedroom w be fitted with a white earthenware 
avatory basin with hot cold. and waste fillings all on 
the latest modern sanitary principles and placed on the 
inner wall The hot and cold supply pipes will be cased in 
the wall and covered with felt or asbestos to avoid frost, the 
pipes being eas! v accessible required by means Of casings 

fixed with brass cups and screws 


It is not intended to have fireplaces In any of the patients 
rooms, the same remark apply ng to the female and male 
taff bedrooms It is generally felt that fireplaces in con- 

imptives ms are not desirable (he dust and possibly 
smoke are cor cive to internal irritation, and when not in 
use the flues are liable to dow! draughts All the rooms will 
therefore be heated by hot water radiators | aced, as 

wyested «1 the plan, at the f ot of the bed; they will be ol 
plain design at kept six inches off the floor and painted 
ite 

/ jlors (see Fig. 5, page 50) Che corridors which will 
he five feet wide throughout, wi 1 be well lighted and pro- 
vi i with French casement windows } feet 6 inches from 
r line and aun ade t open The floors will be of wood 
and covered with |} noleum, the corners all rounded and the 
walls plaste dand painted with sanitary pal t 

7 edicine cupboards will be fitted up in the main 
corridors on each floor, ne in each wing, and provided with 


ves and doors for containing the necessary bottles and 


urine glasses 
e 47) will be provided under the 


subways (see Fig 3, pag 
corridors for the various pipes and cables necessary for 
heating, steam and water-supply lighting, &c They will 
ie reached at various Ints witside the corridors by means 
of small flights of stone steps inclosed with roof and sides 
and entrance under lock and key, the whole being under the 


the engineer 


control of 
will be heated by radiators as shown and can 


The corridors 


he easily re gulated as re¢ uired, each radiator being supplied 
with a rewulating c ld fresh air iniet ventilator at the foot of 
the radiator on the outsiae wal 

Ve laha (see Fig. 3, page 47) The verandah will be of 
wood and constructed of or imental posts and arches, and 
ilternate spaces between posts filled in with lattice work for 
creeping plants, at a the roof glazed with Ken lell’s patent wire 
glass glazing, stempered green, on under surface if necessary 
to minimise the heat rays, or, as we have shown, a large 
roller blind can be adopted for shading the sun on very hot 


ted from falls of snow from 


days The glass portion Is protec 

the main roof by means of guard rails. Portions of the 
verandah roof immediately overt the bedroom windows below 
are arranged to open for the purpose of providing additiona 


to the rooms beneath 


ventilatior 
bedded on concrete and laid to 


The floors will be of tiles 


{ is 

lhe verandahs will be heated by radiators between each 
window this plan ar ds greatly to the comilort of the 
patients as it anv time they can remove their couches close 
to the radiators at btain warmth i the air tee s chilly 

Wind screens w be provided where necessary 

In front of the verandahs we have suggested grass plots 
bout 25 feet broad, protected by a low railing (see Fig. 13. 
separate un) This ha en done so as to afford as much 

to the bed-rooms. Patients of the opposite 


I rivacy as possible 


about the grounds w 1 not be able to approat h 
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1d shoulders can be seen 


window so that only the head : 


the same time the patient's view of the grounds and sur- 
rounding country is not interrupted. In the rooms on the 
ground floor part of the glass is muttied so that when the 


ivacy the windows can temporarily be « losed 
If the 
the 


patient desires pr 
and the interior entirely hidden from the outside. 
patient Is able to be out of the room all day, however, 


whole of the casement can remain open 

We sugvest an inexpensive metho of cooling the verandah 
roof during the occasional hot weather by means of a 
small spray pipe running round the front of the building 
at the first floor level and connected to the cold water 
services at various convenient points. This pipe will have a 
row of small holes which will throw jets of water to run 


down the glass roof of verandah into the gutters his method 
has been found cheap and efficacious for keeping at a cool 
and even temperature not only brewery and other manu- 


ctory roofs and verandahs but also those of more than 


one sanatorium on the continent 


AND CLOAK-ROOM, 


Lavatory annexes (see Fig. 4, page 49) 
ead off the main corridors are detached except 
on each floor by means of a lobby with wincdlows on each side, 
thus affording an absolute aeria “disconnexion from all parts 
of the building The blocks are two storeys high and on 
each floor they comprise three bathrooms and one douche or 

water-closets with lifting seats for use as 
accommodation and hairdressing-room com- 


LAVATORY ANNEXES 
The annexes which 


for aconnex1on 


spray bath, three 
urinals, lavatory 
bined 
The will be built of glazed 
conglomerate 


bathroom and lavatory, 
bricks with dados, the floors ol 
mosaic, with proper foot gratings where required 
The sanitary fittings will be of the latest a] proved type, and 
all the efficient methods will be used for quick dis- 
charging wastes and trappings, gulleys, &c 

fhe heating will by means of hot-water 
radiators where considered necessary 

Cloak- (see Fig. 4, page 49) 
It has been found that in most sanatoriums no provision is made 
whatever for the clothes and boots of the patients when they 
come in from the grounds or from their daily walks, so we have 
provided, as shown on the left of the entrance from grout ds, 
cloak-room fitted up with bat and coat hooks, boot 
pare with the patients’ 


coloured 
wo wie 


best 


pipes and 


be 


rvems, hoot-clea ng reoms, VC 


a large 
lockers, and all numbered to com 
numbers, and which will be heated with hot-water pipes for 
in wet weather. The boot-room on 
the boots and store of any 
this room will also be 


drying the ¢ lothes, Xc.. 
the left will be for cleaning 
material the boot-cleaner may require ; 
heated with hot-water pipes. 

page 50) as provided for the 


The dining-rooms (see Fig 5, 
more necessitous classes are 
35 feet by 18 feet 6 inches, lead off the main corridor, and 
have two doorways, one for use ol the patients and the other 
for the attendants lhe windows will be French casements 
and open down to the vround; every precaution will be 
taken to avoid dust, the floors being covered with linoleum 
and walls painted with sanitary paint rhey will each be 
fitted up with tables to dine 44 patients 

A special servery Is provided, with hot plates, sink cup- 
boards, and carving-table. with a separate serving way into 
the dining- room 

Sun-blinds will be fixed to protect these rooms from the 


ng-TCOMS and serve ry 


sun rays in hot weather 
Heating will be by means 

being used 
During the 


of fireplaces, open Teal grates 


warmer months of the year it would be found 
the meals were served in the open air We 
have therefore arranged gravel spaces In front of the dining- 
these could be protected by awnings The necessary 
furniture could be taken from the dining-rooms and the food 
brought direct from the serving-rooms adjoining. The ground 


advantageous if 


rooms ; 


WALKIN 
near enough to the rooms to be able to see the interior rhis 
is naturally a matter o! ns rable importance 

We should further suggest that the medical officers 
should use a certain amour t of selection in apportioning 
rooms to the patients rhe eases which show pyrexia and 


ently have to be kept in bed or Ilving down al! day 
first floor; whilst those 
raised and are conse- 


‘ onseq 
should be placed in the rooms on the 
ire not 


patients whose temperatures 


que ntly able to be should be place d in the rooms on the 
ground floor lhe arrangement of the glass in the windows 
has also been made with a view to this distribution of the 
patients In the rooms on the first floor the French 
casements are of clear glass within three feet of the 


would be dry beneath the feet and the air would be fresher 
than in the rooms. This plan has been adopted in some 
sanatoriums with marked success. 


Nicut-Room, KITCHEN, AND HovusEMAIDS' 


CLOSET, 
is off the main corridor in each wing 
the ground and first floors (see Fig. 6, page 50) con- 


sists of nurses’ sitting-room, small kitchen, and housemaids’ 
institution of this kind 


closet, ke. It is suggested in a large 
attendance in case of 


NURSES’ 

This annexe which leac 
and on 


floor couch near the 


his allows of the patient lying on a 


that a nurse should be in constant 


[Fax. 
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complications occurring at night and to look after patients 
in their bedrooms in the day-time. 

The nurses’ room will be fitted up with bells and indicators 
from each of the bedrooms, the kitchen will have a small 
range for warming up milk, &c., sink, and usual cupboards 

Housemaids’ closet will be fitted up with sinks and shelves 
and cupboard for the storage of cloths, &c. The water-closet 
will be found necessary for the housemaids’ use in attending 
to the patients’ bedroom pedestals. 


Fic. 
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potato steamers, grill, &c., and special apparatus for cooking 
any special class meals 

On the east side, and directly adjoining the kitchen, is a 
scullery, well lighted and ventilated, having communication 
with the kitchea and also with the kitchen vard. Proper 
sinks and washers are shown and al! modern fittings will be 
used Leading out of the scullery is the vegetable kitcher 
and vegetable preparing room fitted up with steam-jacketed 
sinks and washers 


4, 


| > 
DOUCHE 


BATH “Jil 


VERANOAH 


| Kv 


FRENCH CASEMENT 
WINDOW FROM FLOOR 


AA 


0 R 


AND 
CLEANING 


BEDROOM 


le EDROOM 
~2 


WW NLATER 
VERANDAH 

WHS 


ENTRANCE FROM 
GROUNDS 


Entrance from grounds: cloak-room and lavatory annexe for necessitous classes. (Scale 


KITCHEN DEPARTMENT, &c. 

The whole of the kitchen department (see ground floor 
plan (separate) and Fig. 7, p. 51) is compact and centrally 
situated, and communicates with a corridor which leads 
off the main corridor, containing the dining-rooms, as 
shown on the drawings, so that food may be carried under 
cover all the way from the kitchen to the serving-rooms 
without passing through other departments. A large, well- 
lighted and ventilated kitchen faces north, with all windows 
to open for ventilation ; it will be fitted withi central cooking 
fittings and all modern kitchen appliances, entrée cookers, 


one-twelfth of an inch to the foot.) 


North of the vegetable kitchen are the larders and dairy, 
fitted up with all proper slate shelves, &c., and the walls 
glazed with tiles, 

On the west side of the kitchen are the stores and’ pantry, 
fitted up with sinks, &c., rooms for storing and cleaning 
cutlery and plate, and stores for glass and china are pro- 
vided. Servants’ ball, lavatory accommodation, &c., boot 
cleaning, coals, and extra emergency staircase from{first floor 
are shown. 

An airy and spacious kitchen yard is provided, around 
which all the various offices as described are arranged. In 
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Plan of dining-room and serving-room for 
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Plan of nurses annexe Scale-—one-twelfth of an inch to the foot.) 
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the centre, and leading off the covered verandah for protec- 
tion from heat, are the stores for fish, ice, and fresh meat 

It will be noticed that complete communication is given to 
all the departments above enumerated by means of doors 
leading from one room to another or by a verandah, so the 
whole of the department can be comfortably carried on in 
bad weather. Another special point to which the authors 
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would call attention is the facility given to the head chef for 
control, superintendance, and administration by means of 
the upper portion of all divisional partitions between the 
various oftices, larders, &c., being glazed with clear glass 
Nurses’ rooms.—Leading off the corridor communicating 
with the kitchen department is a teak staircase for use of the 
servants and nurses to first-floor bedrooms. Nurses’ day- and 
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Plan of kitchen“Wlock. (Scale—one-sixteenth of an inch to the foot.) 
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dining-rooms are provided on the ground floor, together witha 
linen st fitted with all proper 
modation, are shown, 


res, 


sewiny-rooum Large 
helves and lavatory acc’ 


First FLoor, 

On ascending the staircase from the ground-floor entrance 
hall ee first floor pla: Fig. 14) (separate) the main 
corridors are approached by a gallery overhanging the 
main entrance-hal! 

fhe corridors, single bedrooms, cloak-rooms, nurses’ and 
lavatory annexes are similar to those described on the ground 
tloor 

\ large proportion of the single bedrooms, and those of 
the well-to-do patients’ bedrooms, open on to a» balcony 
ibove the ground-floor verandah (see Fig. 8), which has 

Fie. 8. 
| | 
| 
“been 


SUBWAY 

PEE 
“lan showing bale 
(Scale —ome 


to first-floor bed-rooms 
rifth of 


section. 
un inch to the foot.) 


been so designed as not to interfere with light for the ground 
bedrooms A roller-blind is shown over the balconies 
which can be easily adjusted by the patient if required 


floor 


A special feature will be noticed with regard to windows 
on the first tloor not having balconies In order that 
these windows may be opened to their fullest extent 
viz., from the floor-line upwards—-we have arranged 
t simple iron railing of two one-inch guard-bars and 


standar« 
their fa 
veranda! 

\ library is shown for the reception of books for the patients 


is, thus preventing any injury to the patients by 
out walking on to the glass roof 


ling or out 


it it is not intended for reading in Staircases and lifts are 
provicl ommunicating with each floor and ample store 
ccommodation in each wing for matron’s stores, this being 
found necessary for storing glass, linen, &c Bed-, sitting-. 


und small dir together with bath-room and lava- 
tory accommodation, are provided for the matron. Two bed- 
rooms and their complementary sitting-rooms with bath and 
lavatory accommodation are provided for the two assistant 
medical officers 

A medica billiard-room is shown and also two 
spare bedrooms, in case they should be required 

Box-rooms are shown leading off the corridors 

Emergency staircases ave provided at the end of each wing 
in case of fire 


ng-rooms, 


officers 


FEMALE SERVANTS’ QUARTERS 


Over the kitchen-block (see Fig. 14, separate plan) are the 
female servants’ quarters, which are approached by a corridor 
leading from the main corridor \ staircase is also provided 
the ground floor kitchen block. Bedrooms 
are provided for 21 servants and six nurses, with a nurse’s 
spare bedroom Proper stores and housemaids’ closets, 
bath-rooms, and lavatory accommodation are provided 
Emergency staircases are shown at the end of each corridor 


for their use fror 


SECOND FLOooR. 
This floor (see Figs. 9 and 10) is mainly occupied by the 
rhis room forms a distinguishing feature 


Reercation Hall 


of | 


advisable to place the laboratories in a separate block rather 
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of our plan and we are not aware that a similar idea has 
been made of in any existing sanatorium. We have 
throughout maintained that it is of the utmost importance in 
order to favour the progress of the treatment that adequate 
means should be provided for the recreation of the patients. 
We shall later suggest the forms of amusement 
that may be employed in the grounds, but more than this is 
necessary. Certain games which can only be played indoors, 
such as billiards and bagatelle, and musical entertain- 
ments, have hitherto been entirely denied to the patients 
We have therefore designed a large room with windows 
which can be, together or separately, 
opened according to meteorological condiitons, thus obtain- 


use 


various 
also 


quarters 
Ing a most airy apartmet t under any circumstances 

In addition to these arrangements, 
has been provided, so that at all times when rain is not actu- 
ally falling the room practically becomes an open-air space 
in which patients can indulge in the above-named amuse- 
ments without infringing upon the strict terms of life in the 
open air 

In order to economise space we propose that the billiard 
table should be placed at the north end of the room and that 


however, a moveable roof 


| a moveable platform should be erected which could, by means 


of runners, cover over the table and so be used for concerts or 
other entertainments, which would then take place 
practically in the open air. We have purposely arranged this 
room on the second floor so as to assure that the access to it 
is not too easy and that it is easily under the control of the 
medical ofticers. If the room had been built as an annexe in 
the grounds it would have formed a constant temptation to 
the patients to resort to it at all times and its form would 
have had to be considerably modified, rendering it an open-air 
pavilion. The erection of such a building in this position in 


aiso 


| other sanatoriums has not been altogether successful, it being 


most 


found that patients took shelter within it whenever the 
weather was in the slightest degree inclement. 

\ balcony with French casement windows is placed on the 
outside over the library bay window. On this floor we 
have arranged for two bedrooms which are intended to serve 
as isolation rooms (see Fig. 9, page 53) may arise in 
which it is desirable that the patients should be removed in 
order to secure greater quiet than can be obtained in the 
ordinary rooms or in case circumstances should occur which 
should render isolation imperative. 

lhe hall will be heated by radiators and ventilation will be 
amply supplied by the open roof and windows 

Bedrooms on this floor are provided for the men servants, 
together with bath-room and lavatory accommodation 

Lifts and staircases are also shown 


Cases 


THE INVESTIGATION BLOCK 
rhe opportunities for the scientific investigation of certain 
aspects of tuberculosis will be exceptional in such an institu- 


tion as it is proposed to establish, and we have deemed it 


than in the building Fig. 11, page 54) so that 
greater seclusion for the investigators may be secured and 
trouble from any objectionable fumes or risk of infection 
ly guarded against. We have also considered it 
convenient to attach the post-mortem room and 
mortuary to this block so that the necessary examinations 
can be made without attracting undue notice, 

A laboratory, both for bacteriological and pathological 
examinations, is of course a necessity The methods of 
feeding adopted in the “open-air” treatment offer ample 
opportunities for studying metabolic changes, such as are 
indicated, for example, by chemical examinations of the 
urine and faces. We have therefore arranged for a separate 
chemical laboratory, where such experiments would be 
carried out. We have also included a room where x ray or 
other electrical work might be carried on and a dark room 
for photographic work has also been supplied 

The main entrance is from the south The chemical 
laboratory is on the left It will be provided with the 
necessary fittings, shelves, benches, ete, and a cupboard 
with outlet for carrying off evaporations or for the preparation 
of noxious gases Passing onwards, the bacteriological 
laboratory is entered, the size of which is 35 feet by 18 feet ; 
this will also be fitted with the needful appliances and ample 
room has been provided for three workers. Adjoining the 
laboratory is the room for the preparation of the culture 
media ; this being a separate apartment will add considerably 
to the comfort of the medical officers The laboratory 
is lighted from above as well as from the north. The 
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electrical room connected with the dark room is on the right 
The waiting-room opens from the former, but has 
also a separate entrance the outside for the use of 
patients entering the electrical room rhe mortuary, to hold 
two bodies, is entered from the east. The post mortem room 
adjoins, and can be entered from the mortuary or from the 
laboratory, and will be fitted up with the 
with sinkattachment. The walls of the laboratory and post- 


or office 


fron 


necessary table 


mortem room will be of white glazed bricks and the floor 
of mosaic, which can be easily cleaned by means of the 
hose rhe necessary sinks and washing apparatus will be 
placed in the different rooms 

The heating will be by means of hot water pipes supplied 
by an independent apparatus placed in a heating chamber 


below the culture room and accessible by means of stone steps 


outside 
MepicalL SUPERINTENDENT'S HovusF, 


It would be to the advantage of this institution for the post 


of medical superintendent to be a permanent one and we 
have therefore provided a separate house for this official 
The accommodation provided on ground floor includes 
entrance hall, drawing and dining rooms, library, kitcher 

servants’ hall, and the usual domestic offices On the 
first floor and in the attics are eight bedrooms, bath and box 

roo! and the usual lavatory accommodation This building 
will be erected of the same materials as are selected for the 
sanatorium, and all sanitary work will be of the most modern 
type A telephone exchange will be provided from the sana- 
torium to this house, so that the medical superintendent 


can be communicated with at any time 


Fic 


of hot-water pipes supplied by an independent apparatus 

placed in a heating chamber under the vestries, which would 

be accessible by means of stone steps outside. 

ENGINE-HOUSE, LAUNDRY AND Sputum 
DESTROYER. 

Boiler-house, &c. (see Fig. 12, page 55).—The selection 
and position of the site and its water supply will govern the 
best position for these buildings, but for our plans we have 
placed the engine house and laundry, &c., at the back of the 
kitchen block about 100 yards distance. (See Fig. 1, page 44.) 

These buildings will be under the control of the engineer 
and it is always advisable if possible to have them in one 
block so as to be under his personal supervision 

The engine department comprises a boiler house top-lighted 
and designed to accommodate three Lancashire boilers, as it 
is proposed to do the whole of the heating, hot water service, 
laundry work, cooking, and lighting from this one central 
boiler house (two boilers for working and one for spare in 
case of breakdown) (hese boilers are all intended to be of 
the same capacity and work at the same pressure forthe sake 
of economy and ease of management. We also provide space 
for condensed steam (boiler feed) tank and injector pump, 
and entrance to the subway 

The boilers are set ata lower level than the ground outside 
and are stoked from a coal cellar at the back of the boilers. A 
large coal cellar is shown and coals will be supplied from 
outside, there being the necessary shoots for so doing 

Ena > and dynamo house (see Fig. 12 pace 55) — This 
building is designed to contain three vertical engines and 
dynamos set on isolated foundations to avoid vibration. The 
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Plan nvestigation and mortuary blocks, 
ENTRANCE LODGE 

laced at the entrance of the drive, will 
e of the male attendants and fitted up 
sanatorium; it will 


The lodge which 
be the residence of ¢ 


with a telephone exchange to the con- 


sist of a living room, kitchen, bedrooms, and usual offices. 
STABLES 
The stables have beer I aced on the north-east of the 
main building and in ose proximity to the farm; a 


telephone exchange will be fitted up between the stables and 


the sanatorium 


The building will be composed of a four-stall stable 
harness room, coachhouse for three carriages, men’s rooms, 
&c., and rooms over the coachhouse for the coachman and his 
family, and all proper vatory accommodation. Ample space 


s provided over the stable for fodder and straw stores. Special 


care has been given to the ventilation and all up-to-date 
fittings will be use The stable walls will be glazed with 
tiles and the floor constructed of yellow Dutch clinker 
bricks The drainage of the stable will be carried out on 


the latest improved sanitary plans 


CHAPEL. 

We bave submitted plans for a chapel which can be erected 
at the on of the committee; it does not, however, 
form a necessary part of the sanatorium, as the recreation 
room might be used for the purposes of Divine worship. 

§i The plan of tl nsists of an entrance porch, nave, 


discret 


e chapel c 


chance!, and sanctuary, together with two vestries and organ- 
chamber rhe accommodation provided is for 64 in the 
nave and 18 in the choir. The heating would be by means 


- 


Scale 


one twenty-fourth of an inch to the foot.) 


house will be well lighted, and will be divided from the 
boiler house by a glazed partition. 

The accumulator room adjoins and will be filled up with 
all proper stands for the glass cells. This room is to be top- 
ventilated for escape of fumes. 

A small fitter’s shop is shown which will be found useful for 
the engineer 

Lavatory accommodation will be provided 

rhe chimney flue from boilers will be taken up the side of 
the boiler house. ‘The flue will be fitted with a fine spray 
pipe at the base, having a continuous water spray playing 
upon the smoke which will thus deposit the carbon and 
minimise the density of smoke. This method has in the experi- 
ence of one of us proved far more effectual than many of the 
patent so-called smoke-consuming apparatus. 


SputTuM DESTROYER. 

Each patient will be required to carry a pocket spittoon. 
hese will be collected every evening and taken to the room 
adjoining the destroyer rhey will then be emptied into iron 
receptacles and cleaned with an antiseptic, most conveniently 
a solution of carbolic acid, and thoroughly washed, next 
morning being returned to the patients. During the night 
ordinary spittoons will be used which will be collected in the 
morning and treated in a similar manner. The sputum will 
be mixed with sawdust and the iron receptacles already 
mentioned placed in the destructor and the sputum thus 
destroyed by heat. This forms by far the most satisfactory 
method of dealing with it ; 

The sputum destruction house (see Fig 12, page 55) will 
be built of glazed bricks from top to bottom and be fitted up 
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with all proper sinks, drainage boards, and all fittings for the 
washing of the flasks, &c. Hot water will be laid on and all 
details will be on the latest modern principle. The destructor 
will be the latest modern fitting and will be enclosed in fire 
brick and built in as shown. Stoking can be done from 
outside. A smal! space has been provided for coke and 
storage of the receptacles. 
LAUNDRY 

The laundry (see Fig. 12) has been arranged adjoining the 
engine-house, so that steam and electricity for driving the 
motors are close at hand 

A separate entrance to the disinfector is shown, and an 
outlet on the other side of the house has been provided so 
that the disinfected clothes may be taken straight into 
the wash-house, thence through the ironing and finishing 
rooms. A sewing-room adjoins the finishing-room and 
shelves will be fitted up for the store of clean linen 

The laundry will be furnished with the following fittings 
viz., disinfecting apparatus, washing and rinsing machines, 
soap-boilers, glazed washing troughs, boiler tanks, ironers, 
and hydro-extractors 

WATER SUpPLy. 

We understand from the committee's conditions that there 
will be an abundant supply of water; therefore we have 
not entered into any description of this subject 
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In every single bedroom on the ground and first floors we 
propose to fix a hot-water heated radiator at the foot of the 
bed, as shown, and they will also be provided in a convenient 
place in all the servants’ bedrooms. Radiators will also be 
supplied on the verandahs, as before described 

[he corridors, bathrooms, and lavatories on the ground and 
first tloors will be heated by hot-water radiators, placed next 
to the outside walls where in order to introduce 
fresh air properly warmed into the apartments instead of 
heating the air already in the building 

he cloak and boot-rooms will heated by hot-water 
warming-pipes under the lockers, as shown 


possibie, 


be 


Ihe hot-water supply to the baths and lavatories and 
housemaid’s sink (see Fig. 4, page 49) will be done by means 
of calorifiers placed alongside the hot-water heater as shown, 
and heated by steam from the steam boilers 

From the steam boilers we take the main steam-pipes in a 
subway under the corridor as shown to these heaters, and 
from the heaters take back the condensed waste water for re 
use in the steam-boilers 

From the hot-water warming heaters we take the main 
circulating pipes, as shown, with branches to serve the 
several radiators where shown in their different positions 

From the hot-water supply heaters we take the main circu- 
lating pipes and branches as shown, to all baths, lavatory, 
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Pian of engine-house, laundry, and sputum destructor. (Scale—one twenty-fourth of an inch to the foot.) 


HEATING AND HOT-WATER SUPPLY 

General description.—It is of distinct importance that 
warm water should be available all night. The mode of 
heating, which we briefly describe below, wi!l enable hot 
water to be drawn off at night from any of the taps, and the 
whole system will be regulated and kept in constant good 
order 

the warming will be carried out on the low-pressure hot- 
water system, and for this purposes we have used Berri- 
man’s hot-water beaters. By this method we do away with 
the objectionable heating by steam radiators direct, which of 
necessity can only remain at one temperature and are liable 
to burn the air instead of properly heating the same, and also 
with the difficulty, waste, and expense of heating by hot 
water laid direct from the boiler house. By the method 
we have adopted these heaters are placed in the sanatorium 
proper, situated at various points in the subways below the 
corridors, and are heated by means of steam pipes direct 
from the boiler house, and the hot water necessary to 
supply the radiators and other services and fittings is thus 
drawn direct from the heaters. The radiators will have 


flow and return valves in order that the degree of heat may be | 
regulated as required. 


basins, housemaid’s sinks, and other fittings requiring hot- 
water. 
ELecrric LIGHTING, 

Lighting will be by means of electricity and the wiring will 
be on the three wire system. Current will be supplied from the 
two combined 260 horse-power vertical engines and dynamos, 
an extra engine being provided in case of breakdown. 

Although there are objections to the use of the accumulators 
yet there is on the whole a distinct gain in their use; a 
minimum night staff is required, and in summer the engines 
have to be run for only a short period of the day. 

In the corridors arrangements will be made to reduce the 
lights during the night. 

Lights will be placed in suitable positions on the bedrooms 
and on the verandah, shelters, &c. 

Switches will control lights in sections. 


DRAINAGE, 

This subject being a most important point of the construc- 
tion of the sanatorium it will be found impossible to describe 
the form of drainage to adopt till we know for certain the 
position and levels of the site to be selected. The methods of 


| sewage disposal are many and adoption of either course would 
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be determined when the site is chosen As there will be 
po sibly no public sewers, it would of course be necessary to 
carry the soil in stone glazed pipes to cesspools formed on 
the lower portion of the estate Filter tanks would be 
or land the effluent will be turned on to the land, which 
d have, we should suggest, a subsoil of sand 

The drainawe from all the buildings would be on the latest 

modern principle glazed pipes laid on concrete all to falls, 


inspection chambers, traps, and ventilating pipes, and all 
to make it a first-class sanitary drainage scheme 


rea House 
rhe position of this building, which will be described under 
the headiny of ‘* Grounds and Recreation,” has beet designed 
in the form of an open verandah, closed in at the back and 
fitted with windows, the sides having moveable wind screens, 
the front being entirely open 
Che back part will consist of a small kitchen, Xc., for 
making tea and store accommodation for utensils, cloths, &c 
The design will be as ornamental as possible to give a 
pleasing appearance for the patients and form an attractive 
buildiog among the trees 
SHELTERS 


These shelters will also be described under the heading of 
grounds and will be constructed of wood and kept seven 
inches off the ground ; they will be in the form of a covered 
wood verandah, having windows to open all round 

Seats will be provided as shown 

Revolving shelters arealso arranged, overlooking the croquet 
lawns and assistant medical officers’ tennis lawn 


Prue GROUNDS FOR RECREATION AND EXERCISI 


[he arrangement of the grounds (see Fig. 1, page 44) ina 
sanatorium for tuberculosis is of the utmost importance, 
forming as it does an essential part of the treatment. In order 
to develop the compensatory growth and promotion of the 
sound portion of the lungs and to maintain heart power, 
exercise is necessary ; the amount and nature of the exercise 
is prescribed daily by the medical officers. Walking is the 
form generally adopted, first on level ground, subsequently on 
slopes, the gradient being gradually increased It is conse- 
quently desirable that the grounds should not be all level 
Seats should be placed at known and convenient distances. 

Without a plan of the exact site on which the sanatorium 
is to be erected, it is, of course, only possible to speak In 
general terms of the various devices which may have to be 
resorted to in order to render the grounds as suitable as 
possible for the carrying out of the treatment If the neigh- 
bourhood is thickly wooded, enough shelter may exist natur- 
ally, but in all probability wind screens would have to be 
built to afford protection from the prevalent strong and cold 
winds, so that patients could take exercise in spite of the 
wind, for experience has amply proved that tuberculous 
patients suffer more inconvenience from wind than from any 
other atmospheric condition 

As we have shown the verandah faces south; when, there- 
fore, a strong south wind is blowing with driving rain, it 
may be hardly possible for patients to remain on the verandah 
It is not desirable that the patients should seek protection 
indoors under these circumstances. Shelters should, there- 
fore, be placed in the grounds so that patients may use them 
when necessary. These shelters should face different ways 
so as to afford cover from any wind that may be blowing 
Some of them should be near the main building so that 
writing materials, tables for chess, draughts, cards, Kc, may 
be easily carried to them; in fact, every device possible 
should be made use of to render them attractive to the 
patients. We advise these shelters instead of reading and 
writing rooms for the patients The full access of air to 
them is considerably greater then in any ordinary room, 
although the windows in the latter may be kept widely open. 

Another point in the arrangement of the grounds is that as 
much opportunity as possible should be given for the 
recreation of the patients We consider that most of the 
existing sanatoriums are greatly lacking in this respect. It 
is undoubtedly essential that rest should be enjoyed during 
the time that a patient’s temperature is raised, but when 
there is no pyrexia the indulgence in games which do 
not call for undue muscular effort are of creat advantage. 
Croquet is a game which is particularly suitable for tuber- 
culous subjects. Played under the modern rules it affords 
interest and amusement for hours; it induces patients to 
remain for a long time in the open air, taking an amount 
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and kind of exercise which can only be beneficial. Handi- 
capping is simple, so that all grades of players can take part 
in tournaments with hopes of success. We should therefore 
suggest that at least six croquet lawns should be provided 

Lawn tennis is not of course suitable for patients, although 
a court might be provided for the use of the medical officers 
We might suggest, however, that table tennis requires far 
less exertion and tables might be placed in the grounds 
for those patients who have nearly completed their course of 
treatment, the effect on the temperature belng watched by 
the medical officers. If this game were found suitable it 
would certainly act as an encouragement to those patients 
not so far advanced towards cure to continue in the sanatorium 
until they also could venture on more active exercise. 

Two courses might also be laid out for the ‘* putting ” game 
of golf. Whether further liberty might subsequently be per- 
mitted by allowing a more extended game (the club not being 
raised above the shoulder) is also a matter which we think 
might well be considered. If there should be level roads 
within easy reach of the sanatorium we see no reason why 
bicycling should not be allowed, fast riding or hill-riding 
being, of course, sternly prohibited. From experience we 
nave found that patients who have advanced far enough 
towards recovery to be permitted to take more active 
exercise may be thoroughly trusted, as a rule, not to take 
any undue advantage of these concessicns 

A bowling-green might ulso be provided. We think it 
doubtful whether archery might be introduced, as the strain 
across the chest might be too excessive. Quoits and similar 
games would, however, be suitable. Shooting with an air- 
gun is another relaxation which might be introduced. 

We feel sure that if sports of the above nature were freely 
encouraged the life in the sanatorium would be rendered 
much more pleasant and the patients could be more easily 
induced to remain the required length of time than is at 
present the case. We have already referred to this subject 
when describing the recreation room 

At one extremity of the ground we suggest the erection of 
a tea-house which patients might visit in the afternoon; it 
would give an object to those patients who are not able to 
walk far and are not thought well enough to play croquet, Xc. 

Wooden seats should also be placed at varying distances 
throughout the country surrounding the sanatorium. These 
act as guides to the patients in their daily walks both as 
regards distance and direction. 


FARM BUILDINGS. 

As milk forms a large proportion of the dietary for 
tuberculous patients, the importance of its purity can hardly 
be over estimated, and as pigs and poultry form an economical 
means of disposing of waste from the kitchen we have care- 
fully planned a farm based on those lines 

The cowsheds have been designed with special reference to 
the preveotion of tuberculosis in cattle, and beyond the fact 
that we allow greater air space per head of stock and pro- 
vide considerable cross ventilation there is no increase of 
expenditure over the more ordinary type of farm buildings 
that are generally found 

he position of the farm buildings will depend upon the 
formation of the site selected, on a position, say, of 1000 
yards or more away from the main boiler-house steam can 
easily be obtained at 30 pounds, thus supplying the most 
economical means of heating the food, preparing coppers, 
&e., and a large quantity of water for cleaning the dairy 
utensils 

On the west are the cow byres; to the east are the 
piggeries ; in the centre is a large open grass plot, forming 
a convenient place for temporary chicken-runs; at the back 
of the grass plot are mess-rooms for the farm hands. Tool 
and implement stores are at the back ; extending away from 
the farm buildings is the poultry farm 

Provision is also made for lime for fowls; coal, wood, and 
coke for stokeries, and general lavatory accommodation for 
farm hands. 

In front is the entrance to the farm, on one side is the 
dairy and bailiff's cottage, and on the other side is the stable 
for farm use. 

The dairy.—It is entered from the central yard and is in 
a convenient position for receiving and delivering milk. It 
comprises 

1. A milk store, fitted with slate shelves for separation of 
cream on a small scale. The roof is lined with slag wool for 
the sake of coolness and has a louvred lantern; louvres are 
also placed in the door. The slate-covered verandah shades 


lol 


t 

f 


THE LANCET, ] 


the windows on the south from direct sunlight while allow 

ing plenty of light. All openings will be covered by fin 
gauze to keep out dust and flies. The floor is concrete faced 
with cement and roughened with‘ fine granite rolled in. It 
slopes to an open channel leading outside to trapped gullies 
close to the entrance of the steam pipe (supplying heat to th 


scullery), for the prevention of freezing during frost. The 
internal walls are lined with white glazed tiles 
2. There is a small store containing the heater for the 


hot water for scalding utensils 

3. A scullery for cleaning up; 
afforded for perfect cleanliness 

The cow byre consists of one byre for 20 cows 
is a loose box for sick cows, or those about to 
it is most conveniently situated in case of its being necessary 
to remove a cow during the night. Either box can be divide: 
into two or four, by moveable partitions, if desired. They are 
isolated from the general byre by a cross ventilated lobby ; 
this lobby allows air to enter the doors of the byre in a mor 
gentle stream ; here, too, will be kept the hose for washing 
down the byres. 

Observation byres.—On purchasing fresh stock, 
authorities insist that they shall pass the tuberculin test ; it 
being obviously undesirable that possibly contaminated stock 
should‘enter the main byre, we therefore add a sma!! detached 
byre for this purpose. 

Construction of byres.—-There no doubt that 
of the tuberculosis so commonly found in cattle is due to the 
great lack of ventilation in the byres; this is the more 
emphasised when the cows are stall-fed. The minimum venti- 
lation required is very differently stated by various medical 
officers of health ; since, however, the cow is an animal 
very susceptible to draughts, especially about the region 
of the udder, uniform diffusion of fresh air is therefore 
essential ; cubic space is only of importance as rendering 
this feasible. 

We allow 68 square feet per cow, which will permit 
adequate ventilation without draught. 

The walls are of second quality salt-glazed bricks up to 
dado height, the cost of such bricks comparing favourably 
with that of cement, the latter requiring periodical cleaning 
and distempering. Above the dado the walls will be lime- 
washed ; the cows are placed down the centre, with a 
4 ft. 6in. granolithic passage back and front. In addition to 
the convenience and rapidity of cleaning and feeding thus 
given, a good air space is afforded round the cow's head; 
opening for air inlets can then be placed low down opposite 
the heads of the animals, there being sufficient room for the 
air to diffuse. Another advantage is that the cow neither 
breathes directly into another animal's face nor can a cow 
cough infective material on to a wall against which another 
may shortly afterwards be tied. 

The cows are placed two and two, this being the most 
comfortable arrangement ; between each pair is a thin 
sheet-iron partition; this is found to be preferable to wood, 
as it is not so prone to cause galls from cows constantly 
rubbing against it. 

Special attention has been paid to keeping the udders 
clean by preventing the animals from lying in their own 
dung. ‘To this end the floor nearest the manger is sunk two 
inches and a channel being made in each stall! for drainage 
bedding is trampled down here; the remainder of the floor 
is sloped slightly back to a trench. Owing to the animals 
finding the front part more level and softer they do not tend 
to lie down in the trench. In this connexion the distance 
between the edge of the trench and the manger is of great 
importance and should vary with the size of the cow. For 
Ayrshires six feet is fairly correct ; for Jerseys tive feet three 
inches. 

The floors will be made of concrete and roughed cement as 
being impervious and not slippery 

The mangers will be formed of earthenware and fixed to 
come flush against the front division to prevent the lodgment 
of débris. A separate one for each cow is best, the spac 
between being filled in so that one cow cannot feed at 
another's expense. 

Water is supplied in separate smal! enamelled iron troughs, 
placed higher than the manger so that food cannot drop into 
them. They should be easily removeable for cleaning and 
can be either filled by a separate tap or from a hose. 

The trench for excrement is five inches deep by one foot 
four inches wide, and has a fal! of 1 in 20; the two trenches 
on either side of the central passage open into a channel, 


every opportunity is thus 


rhe centre 


calve rhus 


some 


is most 


DR. WETHERED'S ESSAY 


covered by a four inch removeable grid ; outside the byre the ! 
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channel discharges int in inspect chamber and then 
through a trap tc the main drain. Gratings are placed in 
iccessible positions to intercept straw and other débris. The 
trench is sufficiently wide to prevent excrement entirely 
blocking it It will be constructed iff cement 

Ventilation is arranged so that there is a minimum fixed 
ventilation of 36 iare inches per cow, that cannot be 
tampered with by an ignorant cow-keeper. This is insisted 
upon by the by-laws of some sanitary authorities. Gratings 
ire tixed four feet from the tloor, between the windows on the 
wall facing the heads of the animals; to diffuse the draught 
a board is fixed one inch from the wall over the opening 
rhe external channel slopes sharply down, thus avoiding 
direct draughts and preventing the opening being easily 
stopped uy Louvres are provided along the roof ; two-thirds 

this area can be closed at will by boards worked from 


below by In addition the up’ -* part of the 
windows open as a fanlight. The upper p: £ the doors not 
opening directly on the byre are also pierced for ventilation 
All docrs for animals are on the sliding principle 

rhe floors are of concrete and cement, roughened to afford 
tirm foot-hold 

The piggeries are on the east. They consist of sty and run 
\ meal mixing and boiling room is provided; refuse from 
the kitchen being very often offensive is delivered under an 
mixing anc 


gearing 


open verandah; it then passes through the 
boiling roomsand is run into cooling tanks outside, protected 
by a light roof 


We place a corrugated iron verandah over all the gang- 
ways; this does not interfere with ventilation of the runs, 
as its sides are entirely open, and it does not project over 
arranged for the protection of the farm 


the run but is 
attendants in snowy or wet weather 

fhe slaughter-house is altogether detached and cor- 
tains no pens It will be provided with hot water and 


drained by an open channel discharging ona drain outside. 
The wall will be cemented dado height and lime-washed 
above 

\ louvred lantern is provided above and window openings 
are all fitted with regulating louvres 

Lavatories are placed conveniently for men working in the 
farm buildings. 

On the east side is an implement shed for ploughs and 
harrows, which is reached from the farm fields 

Collect it will be noticed that the 
milk is to be collected from the cow byres and cooled by a 
special arrangement to which we wish to call particular 
attentior \ small apartment is built on the external wall 
of the byre, and connected to the byre only by means of a 
small white glazed trough and channel discharging into the 
large milk canof commerce which, when full, will be wheeled 
on a truck tothe dairy. The apartment referred to will be lined 
floor with white glazed bricks with rounded 


ion of milk from byres 


both walls and 


angles and ventilated at top and so arranged that it can be 
entirely flushed out by the hose. This method of collecting 
will obviate the necessity of milk being carried in the 
milking-pans through the cow byre and across the yard and 


has other obvious advantages in the form of cleanliness and 


as a labour-saving device 


SPECIFICATION OF BULLDING MATERIALS. 

As the position of the site is not given to the competitors 
it is ciftic to the which would become 
cheapest and most desirable for such a building as this is, 
but we have designed our edifice for the use of the following 


can be varied when the 


ect material 


building materials which, of course 


site is Chosen 
rhe site will be genera ly cleared and all earth will be re- 


deposited where required for making up levels, landscape 
vardening, X The site will be covered with cement con- 
crete and the building kept well up to avoid all possibilities 
of damp 

The building throughout will be faced with stone, obtain- 
able in the district, selected and dressed to form an irregular 
ashlar tace Phe quoins to angles, chimney sta ks, &c., will 
be of the same stone, ashlar bonded. The external walls 


will be backed with brickwork, bonded to the stone facing. 
All internal walls will be brick. 

All moulded work, dressings, &c., to administrative block 
and facades of towers, and also all lintels, sills, quoins, 
dressings, chimney stack caps, plinths, window dressings, 
&e., where shown throughout, are to be of stone. 

Roofs will be covered with the best Carnarvon green slates. 
The glazing to verandahs will be composed of clear glass 
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rolled round wire netting and will have the advantage ot 
preventing any gilas lling upon the patients below should 
the rooting be a 
These v« randahs 
distempered w th licht green distemper during the summer 
time, which can be easily washed off by means of a hose | 


roken 
ve the underside of the glazing 


when no longer required 
The materials and construction throughout will be “ fire 


resisting " and as far as possible ‘‘ fire proof.” 
Staircases will be of teak selected and spec ially constructed 


to avoid all dust, &c 


Throughout, except where vlazed framing is shown, the 
partitions will be constructed of coke breeze concrete, five 
inches thick They will combine the advantages of lightness, 
strength, and economy They are sound and fireproot and 
will be found useful for fixing joinery, bedding plates, Xc., 


ired to be floated and set, thus avoiding 


and will only be req 
lhe material to be mixed in the 


the expense of rendering 
proportion of one portion of cement to six-and-half portions 


te, about three quarter inches diameter 


of coke breeze concre 
and will be found to be cheaper than brickwork 

The joinery work throughout, with the exception ol 
verandahs which will be of Oregon pine, will be of the best 
easoned “ Bass” or ** White" wood prepared for painting 
this wood being more durable and less like ly to warp and 
shrink than deal or pine 

lhe engine department will have a glazed brick dado four 
feet high and will be paved with granolithic paving 

The laundry buildings will have iron trusses and wood and 
iron lantern lights with open louvred sides. Louvres to be 


thre 


hinged to open 

Windows will be iron casements glazed with 21 oz sheet 
glass 

Joinery will be deal, stained and varnished 

Floors to finishing and other rooms will be wood block, 
others granolithi« 

Che flooring to verandahs throughout to be of six inches red 
quarry tiles, to falls Che curb will be formed of a smal 
York stone curb with rounded nosing, set and pointed up with 
cement 

fhe kitchen yard will be paved with stone, and floors of 
conglomerate mosak 

All floors of corridors and single rooms will have Am« rica! 


maple floors, secretly nailed The walls will be of plaster 
and finished painted with sanitary paint vart shed 

All joinery will be of bass wood painted white 

Walls of sanitary annexes, lavatories and bath-rooms, wil 
be lined with glazed bricks, and paved with conglomerat 


Wosa aid to falls Baths will be of Stourbridge ware with 
hard wood cappit Lavatory tops will be black enamelled 
slate with fixed’ basins, ancl the water-closets w ll be of the 
best ‘* washdown ” closets with hardwood lifting seats 
Hydrants will be supplied from the matt supply in all the 
fhe frieze shown upon the elevation surrounding the 
central and two side blocks will be a special and attractive 
feature, being carried out in bright colours with large pieces 
or slag glass, a method adopted 
with much success i rlin and other large continental 
towns and specially recommended by us as being moderats 
eaning, novel, and extremely decora- 


of coloured vitreous mosat 


in price requiring no 
tive In appearance 


ESTIMATED Cost 
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£ 
Brought forwar! ) 
Electric plant and lighting (as per estimate 
obtained) eee lt 
Laundry plant (as per estimate obtained) 7 0 
Kitchen fittings (as per estimate obtained 43 0=«i0 
Drainage (approximat« 1406 0 
Tea house, shelters, and paths, fences, gates, and 
laying-out of grounds 2262 0 
£56047 0 0 
Farm buildings 
Chapel 451 
£61324 


SUMMARY. 


In the following summary we give a brief descripuon vt 
the designs which we suggest for a sanatorium Our reasons 
for adopting the principles we advocate and discarding others 
are fully stated in the essay 

Our aim has been to construct a building with the 
necessary adjuncts, to carry out the requirements of the 
‘* open-air” method of treating tuberculosis in its entirety 
Every detail of the structure has its purpose and we have 
introduced certain appliances which we believe to be entirely 
new to thisclass of building and which we maintain wil be 
found to possess great advantages. We have discarded the 
idea of any place which does not give an equally uninterrapte d 
view facing due south to every patient's room throughout th: 
building 

The plan we have adopted is a central building with two- 
storeyed segmental wings, placed in the form of a curve, in 
front of which are deep verandahs. In front of the verandahs 
are grass plots surrounded by low railings. The rooms for 
the more necessitous classes are placed in the wings, whilst 
those for the well-to-do patients are in the central block. Al! 
the rooms, including the dining-rooms face south. The bed- 
rooms are approached from within by means of corridors 
there is cross ventilation to all rooms, corridors, an lobbie- 
by means of windows and fan-lights, the windows in the 
corridors being opposite the doors of the rooms. 

Sanitary annexes are placed at the back of these wings 
and face the entrances from the grounds, which are in the 
» of wings. These sanitary annexes are disconnected 
from the main building by specially designed cross-ventilated 
lobbies, having windows opposite to each other. Cloak - 
rooms for changing boots, &c., and heated for drying clothes, 
adjoin these entrances 

The rooms provided for the well-to-do patients are larger 
than those for the more necessitous classes, and a special 
dining-room has been arranged. Separate sanitary annexes 
are provided, and separate entrances from the grounds with a 


paved terrace. 

fhe bedrooms on the ground floor have been so arranged 
as to ensure privacy 

The windows on both floors are French casements 
opening to the floor, but in the lower section wooden doors 
are provided so that a couch may be drawn close to the 
window, and only the head and shoulders of the patient 
seen above it from the grounds 

fhe windows can be protected by louvre shutters 1 
tempestuous weather. 

On the second floor of the central block a reer ation roon 
has been provided The objections to such an apartment 
have been overcome by placing windows all round, which 
can be opened together or separately, and the roof is moveable 
so that, provided rain is not falling, this unique room is 
practically converted into an open-air space. 

Chere is ample bath-room accomodation, and the nurses 
and attendants’ rooms have been so arranged as to render their 
work as concentrated as possible 

{he administrative block and kitchen offices are placed on 
the north side and are connected to the main building by a 
corridor centrally situated and so arranged that food will be 
directly delivered to the various dining rooms without 
crossing any open space or actually passing through or near 
any other department We have specitied the number of 
staff. medical and general, which we consider necessary 

The required consulting room, waiting rooms, offices, 
dispensary, store room, etc., have been placed leading off 
the entrance hall. 

Che main building has been made to look as attractive as 


possible The verandahs and balconies have been so 


constructed as to afford shelter without interfering with 


fhe estimated cost of the building has been gone very 
carefully into, the amounts we suggest being imple to provide 
for any contingencies and emergencies that may arise, thu- 
doing away with the charges for ‘* extras which are so 
general in carrylu out buildings of this class rhe total 
cost. we think, compares favourably with other sanatorium- 
ately built. th in | nd and on the continent 
Not knowing the position of the site it has been difficult to 
give an accurate est at f the total cost, but we give below 
he fe wing detai prices which can of necessity niy be 
consider l as pprox! ite 
Main iding, including kitchen wk 0 
< ana munuey shatt 0) 
Investigation Mock and mortuary 164 
Stables 1s 0 
Medical superintendent 5 
ye 00 
Boiler and beating apparatus (as per estimate 
obtained) ose 21351 
Carried forwarnt £48976 0 0 
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lhe buildings are of fireproef construction and provided 
with emergency staircases at all extremities 

Rooms are provided for assistant medical! officers and also 
for a matron 

Ample store accommodation is provided both on ground 
and first tloors 


A separate block has been provided for investigation 
purposes. A bacteriological and chemical laboratory have 


been designed, adjoining the post-mortem room and mortuary 

A room for electrical work has also been placed in the same 

block. 
Plans for an engine house, sputum destroyer, and a 
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| ment of radiators which we suggest, both in the 
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laundry, completely fitted, are also shown, and placed in 
a convenient position We have paid special attentior 
to the arrangement of the grounds for exercise and recrea 
tion. 


We suggest a separate house for the medical superintend- 
ent, and also submit designs for the erection of a chapel and 
i farm 

rhe arrangements for the ventilation, and 
drainage of the establishment are described, and we would 
draw the attention of the committee to the extensive employ- 
buildings 


heating, 


and on the verandahs 


ESSAY AND 


THE ERECTION OF A 


SANATORIUM 


SANATORIUM 


PLANS FOR 


FOR TUBERCULOSIS. 


EGBERT COLEBY MORLAND, M.B., B.Sc. Lonp., 


AND HOUSE PHYSICIAN, 8ST. BARTHOLOMEW'S HOSPITA! 


In association with GrorrreY Mor.anp, Architect. 
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By 
LATE ASSISTAN MEDICAL OFPFIOBR, ALDERNEY MANOR 
THE IDEAL SANATORIUM 
IN the opinion of the authors of this essay the ideal 


sanatorium consists of a series of isolated huts, with windows 
on all four sides, in which the patients spend their whole 
time except when they are actually out in the grounds; here 
they sleep and have their meals, breathing the while an 
atmosphere beyond the risk of contamination. On a small 


scale this appears to be practicable; but for a sanatorium of | 


100 beds the difficulties of heating, of carrying meals, and 
of supervision over so large an area render the scheme 
impossible with due regard to economy. 

The compromise The chief problem, then, is to effect a 
compromise whereby each patient’s room obtains a maximum 
of sunshine and fresh air and yet is so placed as to insure 
economy of management. Hence the unit of our sanatorium 
is a room facing south, with unobstructed aspect, with a large 
window space, with a door on the north side opening on toa 
wide corridor in which there is a large window exactly 
opposite the door. These rooms occupy the whole south 
frontage and everything else has been made subservient to 


the one essential of providing that a current of pure air | 


shall constantly flow through them. 
THE SITE. 

After much search the authors found a site which appeared 
to them an ideal one for the sanatorium and worked out the 
details of it on the spot. The chief features of the site 
indicated on the plan (Fig. 1, page 60). The site chosen 
is the southern aspect of a hill running east and west and 
thickly covered with pine trees; in front the ground slopes 


are 


gently down to a river, 100 feet below; behind there is 
a steep rise of 50 feet to the crest of the hill. Thus 
there is ample protection from north and _ north-east 


winds, and an extensive and pleasing view, including the 
meadows of the river-valley, a railway, the river itself, and 
no mean factor in the treatment of a 
patient lying on a verandah. The hill ends somewhat 
abruptly on the east, so that a level pathway leads round to 
the northern slopes which are partially wooded and delight- 
fully cool in summer. Walks of all degrees of steepness can 
be laid out up to the summit of the hill which commands 
also an extensive prospect to the north over forest land. The 
flat top of the hill is very suitable for a reservoir and a good 


wooded hills beyond 


level drill ground ; in the grounds there are many protected 


spots suitable for open-air shelters. The soil isa deep bed 


of sand and gravel, so that there is dry walking after the 


heaviest rain. The meadows below the site afford ample 
pasture for cattle and for the treatment of sewage and there 
is a farm at a convenient distance. Meteorological observa- 
tions taken in the neighbourhood show that it enjoys a mild 
winter climate with a small number of rainy days; and the 
summer heat is tempered by breezes from the sea, about eight 
miles distant, and by the coolness of the northern slopes 


1, PAGE 60). 


The sanatorium consists of the following separate buildings. 
1. The administrative block, ranning north and south, with 
front; it contains the 
their residences above, a 


GENERAL PLAN (Fic. 


the main entrance on its west offices 
of the steward and matron and 
consulting room and dispensary, and the residences of the 
assistant medical! officers 

2. The sanatorium proper, consisting of a central library 
and reading-room, with two diverging wings containing the 
patients’ rooms, the whole forming a long curved south 
frontage. Each wing contains 44 patients’ rooms, male and 
female respectively, with cloak and boot rooms, nurses’ room, 
&c., and on the north aspect, detached, a sanitary block. A 
verandah runs along the whole front and covered ways 
connect with the library and dining hall. 

3. The annexe, or quarters for the 12 well-to-do patients—a 


| 
detached building to the east of the main frontage, and itself 


commanding a south aspect. besides patients’ own rooms it 
contains a large common room and library, cloak-room, 
kitchen, and nurses’ room. ‘There is no verandah, but at 
some little distance away are two colonies of day huts in 
which the patients spend the greater part of their time. 
The annewe is connected to the dining hall by a covered 
way. 

4. The dining hall, situated to the north of the east 
wing, and accessible by covered ways. It isa lofty, one- 
storeyed building where all the patients can sit down at once ; 
an alcove is set apart for the annexe and the staff. Three 
sides of the hall are composed principally of windows and 
the patients sit at smal] tables, each beneath a window. 
Along one side are pantries and a serving room an con- 
nected by a short, cross-ventilated passage is— 

5. The kitchen block, with the usual offices, and accom. 
modation above for all the female servants 

6. The medical superintendent's house, fronting the main 
drive. 

7. The laboratory block, containing a large pathological 
laboratory with a post-mortem room and mortuary behind, 
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8 The nurses’ house, where the sister and nurses reside, 
situated between the dining hall and the annexe. 

9. The isolation block, a small building, complete in 
itself, and at some distance from the others; here any 
accidental fever can be isolated 

10. The engine block, situated to the rear of the other 
buildings, and consisting of a laundry, electric plant, and 
pumping station, with a common boiler house. Here is also 
a room for the destruction of sputum and the sterilising 
of cups. 

11. The sfables, with rooms above for the men-servants. 

12. The gate lodge 

13. The farm, with byres, dairy, poultry-farm, &c 

Details of the various buildings follow 


THE ADMINISTRATIVE BLOCK (FIG. 2), 

Contains on the ground floor: Entrance-hall; hall 
porter’s office, in which, besides the usual accessories, is the 
telephone exchange for all parts of the sanatorium ; con- 
sulting-room ; dispensary, which need not be large as but 


Fic. 2. 


SCALE OF FET 


Ground floor plan. 


few drugs are needed in a sanatorium; visitors’ room; 
office of the steward or house-governor, who is the lay head 
of the establishment ; office for clerk, or a private office if a 
clerk is not needed ; matron’s office; and cloak-room and 
lavatory. Along the east side runs a verandah, overlooking 
the croquet lawn, and along which the patients reach the 
dining hall 

On the first floor: Residence of the matron, with sitting- 
and bed-room, bath-room, &c., and asmall kitchen (the latter 
is intended to provide small meals, such as supper, for the 
residents at a time when the general kitchen is not in use, 
it is also useful in heating water for the bath-rooms in this 
block) ; a hand-lift on the north wall is useful in bringing up 
coal. kc: residence of the steward; common room for 
assistant medical officers ; visitors’ bedroon 

In the attics.—Sitting- and bed-rooms for the two 
assistant medical officers; clerk’s bedroom; bath-room, 
box-room, Kc 

This building is all heated by open fires ; the windows—as 
elsewhere—are double casements ; the walls of brick covered 
with rough-cast 
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PHE SANATORIUM PROPER. 
See separate plans of the ground floor and part of the first 
floor of the weat wing 

Library.—I\n the centre is a lofty one-storeyed building 
known as the library and reading-room This is the only 
‘common room” provided for the patients, as it is intended 

that apart from meals they shall only meet in the open air 
here are contained the lending library and tables for the daily 
and weekly journals On the south side are two bay 
windows and a large open fireplace; on the north a 
verandah looking out on to a lawn and continuous with the 
covered ways to the wings and to the dining hall. This is 
one of the verandahs designed for use in summer, when the 
heat may become unbearable in those with a southern aspect 


Deflection to south The wings incline towards the soutl 
and each is again subdivided into two blocks, the further 
of which is deflected still more, a total of 30° This serves 


the double purpose of improving the general architectural 
effect and of providing great protection from wind to the 
south aspect and the verandah in front of it Fig. 3a, 
page 62, shows the south elevation of the west wing, and 
Fig. 3b, page 62, shows the same in section 

Two storeys.—There are two storeys only—this again is a 
compromise ; it would have been better from the point of view 
of open-air treatment to have had but one ; this would, however, 
have unduly extended the frontage to 1000 ft. or more. The 
lower floor is raised a foot or two from the ground and freely 
ventilated beneath and there is no basement The upper 
floor is practically a repetition of the lower and is accessible 
by a staircase at each end (Fig. 3) 

Corridor.—A corridor runs the whole length of the wing 
on its north aspect : out of it on the south side open all the 
patients’ rooms and on the north side a nurses’ room, linen- 
rooms, &c., but for the greater part of its length it is freely 
open to the air on this side and on the upper floor there are 
windows at the ends also. The corridor is six feet wide, 
giving ample room for passing and for trollies to be wheeled 
along it, for the purpose of economising labour in the col- 
lection and distribution of hot-water bottles, milk glasses, 
spit cups, &c., and there is a hand-lift to the upper corridor 
for the same purpose. 

Verandah,—On the south front a verandah runs the whole 
length of the wing ; at the ends it is continued round to the 
corridor doors ; in the middle it expands into a sheltered 
alcove between the blocks. It is nine feet wide, roofed with 
glass and supported on plain square wooden pcsts with a 
three feet open balustrade between ; it is 11 feet 6 inehes 
high at the wall, 9 feet at the free edge, and the ends are 
left open for ventilation. The floor is tiled or cemented. 
Above the alcove is an open-air gallery, similar except in 
having an open roof; this is kept well aired by the louvred 
ventilator above which usefully carries a weathercock. 

Apology for verandah.—The verandah is intended 
primarily for the use of patients who are unable to leave 
their beds or to walk, and who are wheeled out on to it 
from the lower rooms. It must be admitted that it some- 
what interferes with the ventilation of the ground floor rooms, 
but this objection is minimised by making the verandah only 
as broad as it is high and by leaving it open at the ends. In 
passing it may be remarked that in the annexe (or well-to-do 
quarter) itis altogether omitted, but only by providing for the 
patients to be carried to their day huts as soon as they are well 
enough—an expense in labour too great on the larger scale 

Sanitary block.—On the north side of the wing, opposite 
to the junction between the two blocks, is a sanitary block, 
communicating with the corridor only by a cross-ventilated 
passage. Here are all the bath-rooms and water-closets. On 
each floor there are for the patients 4 bath-rooms with a 
douche also in each, and 5 water-closets, a maid's closet, 
and aroom for brooms, &c., a closet for the store and cleaning 
of bed-pans with a high pressure flush for the same, and a 
separate lavatory for the nursing staff on duty 


He ating The heating a} paratus is in the basement of this 
block : the system is one of low pressure hot water with 
radiators in the rooms and corridors and supplying hot 
water to the basins in the patients’ rooms As this water 


cannot be maintained at a uniformly high temperature a 
small separate boiler is also put in to supply baths and hot 


water-bottles in the sanitary block only 


DETAILS OF A PATIENT'S Room (Fics. 4a, PaGE 62, AND 
4b AND PAGE 63) 

Aspect.—We now come to the consideration of the arrange- 

ment and furnishing of a patient’s room: this must be in 
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detail as we are now dealing with essentials. Each 
faces 15° or 30° tothe east or west of south, ensuring sun- 
shine from 8 a.m. to 4 P.M. when there is any, while the 
south-east rooms catch it at 4 a.M., and the south- 
retain it until 8 P.M Each room 15 feet 

feet wide and 9 feet 6 inches high. The walls and ceilings 


long by 10 


is 


are of plaster, covered with a washable distemper of 
some bright colour, with a darker dado (and stencilled 
border) of the same material fhe floors are boarded and 


covered with a whole-coloured linoleum which is polished ; 
it will be advisable to make the upper floor as sound proof 
as possible with silicate cotton or by other means. 

Walls.—The angles of walls and ceilings are rounded off 
and along the floor is fixed a broad angle fillet which 
the additional purpose of keeping the linoleum in place 
Thus there are no angles that cannot easily be reached with a 
damp cloth and floors and walls can be scrubbed ; no cornice 
or picture rail is allowed. 

Door and windorws.—The door opens straight on to the 
corridor exactly opposite a large casement window in the 
latter; there is a hook to fasten the door wide open and over 
it is a fanlight which can be dropped to a right angle (Fig 
4b). The windows are double casements opening inwards, so 
that they can be folded right back against the wall and leave 
an open space. On the lower floor they open down to the 
ground, but the lower two feet are not glazed; on the upper 
they open above the verandah. Theyare 2 feet wide, with an 
opening of 4 feet ; and above the opening is a large fanlight, 
4 feet by 2 feet, hung in the middle, so as to be easily opened 
toa right angle. This gives a total of 57 square feet of clear 
window and door space. Windows and door are both made 
quite plain, with no mouldings and, as far as possible, with 
no ledges, hence the door-panels are flush with the frame, 
and the window-frame with the plaster of the walls (see 
details, Fig. 4c). 

Shutters and blinds.—There are outside louvred shutters 
to the windows, the lower ones hinged in the ordinary way ; 
the upper sliding so as to be easily closed from inside. They 
serve three purposes : 


serves 


1. To keep rain from blowing in. 
2. As a shade from excessive sunshine. 
3. To ensure privacy without closing the windows. 


There are also light spring roller blinds on the windows, 
but no curtains of any kind 

Furniture.—The furniture of a room is reduced to 
minimum consistent with comfort (Fig. 4a, page 62). 
includes— 

1. A ded oniron frame with rubber castors so as to be 
easily wheeled on to the verandah ; wire mattress with hair 
mattress above covered with some easily brushed and fairly 
waterproof material, so that during the day the bed may 
be used as a couch after the clothes have been removed 

2. A light wicker reclining chair, which can be easily 
carried out on to the terrace or into the grounds. 

3. A chest of drawers which can be used as a dressing 
table and a wardrobe which may conveniently have a large 
drawer underneath to contain the bed-clothes during the day 
These should both be raised a foot from the ground on plain 
square legs so that dust cannot underneath ; they 
must be devoid of mouldings and the top of the wardrobe 
may slope forwards to make it easily seen and cleaned. 

4. A small wooden table covered with American cloth 
which can be easily cleaned if soiled with the spit cup; this 
is as cleanly as a far more expensive glass and meta! table 

5. A bedroom chair. 


the 
It 


collect 


And the following fixtures :- 

6. A let-in basin, with hot and cold water laid on; this 
means an increased initial outlay, but by economizing labour 
will soon save its prime cost 
7. A hot-water radiator which can conveniently be placed 
along the foot of the bed, where it serves the purpose of a 
hot-water bottle, and is useful for airing the clothes and for 
drying towels 

8. An incandescent lamp of 16 candle power is attached by 
flexible wire to the centre of the ceiling, and its position can 
be changed at will by the ingenious device of attaching it to 
a rod and hanging it from one or other of several hooks in 
the ceiling. 

9. An electric bel/-push on the wall near the bed rings a 
bell in the nurse’s duty room with an indicator attached 

A couple of small mats, which can be easily brushed and 
stoved, are allowed.to stand on. Boots and outdoor clothing 


west rooms | 
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are all kept in the boot and cloak rooms; and the patients 
| when well enough—are held responsible for keeping their 
| rooms and washstands clean and tidy 
Rooms NORTH OF CORRIDOR 
| We now come to the few rooms on the north side of the 
corridor ; beginning at the near or administrative end there 
| are: 

1. Aitchen An ‘‘accessory” kitchen, to be used as a 

| ‘half-way house” between the kitchens proper and the 
|} patients who cannot leave their rooms; here milk can be 


heated, invalid food prepared, and meals kept warm; it is 
itchens are closed 
nurse's duty tor 


of the block 


also used by the night nurse when the 
2. Nurse -Above this is the 
nurse on duty for the upper 22 beds 


Fic. 40 


the 


room, 
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room has an open fireplace; there are shelves for routine 
lotions and disinfectants and a few drugs such as may be 
wanted in emergency Here the and indicator 


from the patients’ rooms and the telephone to the hall porter’s 


} 
also are bell 


office, also a tele phone to be used by the night nurse o1 ly, to 
the room of the medical officer on duty 
Staircase Phen comes one of the staircases to the upper 
| floor: this being used constantly by patie nts should be 


constructed on sanitary | that 


each step can be cleansed with adam cloth from end to end ; 


nes recentiy described, so 


as 


| there are no corners or angles, as the step does not reach 
the wall or meet the ‘‘riser,” and the balustrade is replaced 
by a raking board carried up parallel to the hand rail 

| 3 and 4. Next foro linen rooms, one on eac h floor, with 


large cupboards all round and an airing cupboard 
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It will be noted that these rooms have been arranged so as Taken in detail, on the ground floor: 
net t nterfere with the vent of the patients’ rooms ; 1. An a2-ray room with localizing apparatus, and an 
the rs of l and 4 open opposite the staircase the adjacent dark room for developing the photographs 
“ vs of wi re alWays Open, W Uy ear of the 2. Next come /we cells intended to be used for such 
linen room At the tar end of the biock are the following purposes as inbaling the vapour of creasote or formalin. 
» A ’ Immediately x the entrance from ‘Then the entrance and stairs, which are made sufficiently 
the grounds, ar provided with nhumbere hooks for coats, wide and shallow to admit of the carrying of a stretcher up 
\ ind boxes for hats and sticks, there are hot water pipes and down 
between the rows of hooks besides two lat irying cupdo On the upper floor 
there is a fireplace for summer when the hot water pipes are 7 . : 
not in use 3. An operat theatre, with windows on two sides and a 
skvlight in addition; an open fireplace for use in winter 


6. Opening it of this is a boot room. where al the patie nts’ 
tors are inanfiicien ¢ he ent 
hoots are kept. and out of this again a , oda with a | When the radiators are insu licient It may be surmised that 
“hie l he for 
separate entrance from outside (5 and 6 have only a single ' s chief use will be for 


(a) Operations on lung and pleura, abscess, empyema. 


Then mes the second staircase to the upper floor and (db) Operations on bone, psoas abscesses, opening up 
ther sinuses, possibly excision of joints 
A ne dut m for the eround floor patients (¢) Operations for lupus and other skin lesions 
rie e 


— 8 


GROUND FLOOR PLAN FIRST PLAN 


The hospital” (at end of east wing). 


\r ver this, a al room, where any routine 4. An instrument room where splints and surgical dress- 
clini werk can be done, examinations of urine, sputum, & nes are also stored 
which it is not worth while to take to the laboratory; here 5. An ante-room for administering anwsthetics. 
an be nveniently placed a lamp and apparatus for Then the staircase with a lavatory and water-closet 
throat work opposite, over the entrance 
ru Hosriran” (Fie. 5). 6. A room intended to be used for various kinds of 
I « probable at a rtain mber of cases of electrical treatment if required, the Finsen light baths, and 
t r s her than pu mary WwW ulmitted to the 80 forth 
sanatoriur these. as we AS except ses of empyema Then come a passage leading to the surgical “ ward” and 
ur ‘ Ss will necessitate some provision for 4 large balcony on to which beds can easily be wheeled, this 
s i reatment Hence we } pose to set aside the facing east will be cool in summer when the rooms become 
pper r of the east wing, either wholly or in part, for | very hot; the open-air gallery at the other end of the 
these ises ind to have ar operating theatre and ts ward may also be reserved for th« se patients. 
‘ series in convenient proximity This will require a It will probably be convenient to collect here all patients 
st wing built t from the e1 of the east wing, also of both sexes who require surgical dressings and the frequent 
ilising the roof of cloak and boot room it has a separate services of a nurse but when approac hing convalescence to 
entrar sO as to be easily accessible from other parts, e.g., move the men back again to their own wing of the 
the annex ur t als« ontains rooms for electrical sanatorium. A special nurse will be in charge and there is a 


diagnosis and treatment and other purposes nurse's duty room near to the end of the corridor 
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Building materials.—It is proposed to construct these 
buildings of brick, covered with rough-cast so as to be 
completely weather-proof, except under the verandahs where 
there is a surface of good red brick. The roofs are of red 
tile, the woodwork is white, and the shutters are green 


giving the whole a cheerful appearance. 


THE ANNEXE. 


See ground floor and first floor of the annexe upon 
separate plans.) 


Superior accommodation has to be provided for 12 well-to- 
do patients, and it was considered inadvisable for these to 
share a building or even to use the same corridors as the 
others lhe annexe is designed for their accommodation 
and is complete in itself, except that the patients use 
part of the common dining hall 

ispect rhe annexe stands back beyond the east wing of 
the main block ; it faces 30° to the east of south, so that the 
east wing in no way obstructs its view, and it is connected to 
the dining hall by a long covered wav 


General arrangement rhe general arrangement is the 
same as for the wings of the main block ; there are six patients’ 
rooms on each of two floors, all with a south aspect and with 
doors opening on to a corridor running along the north side 
In the centre of the ground floor is a library and common 
room witha large bay window, and above it an open-air 
gallery, partially covered in lo the north of the corridor 
detached, is a sanitary block, and on this side also 


are cloak- and boot-rooms, a boot-cleaning room, an 
accessory kitchen with a nurse's duty room above, 
and above the cloak-room a clinical room, store- 
room, and linen-room. 

Terrace.—Around the whole building is a terrace 
on to which the corridor and library directly open 
A verandah is not provided for reasons already 
given and the windows do not open down to the 
ground 

Details of room Each room is 16 feet long by 
14 feet wide by 9 feet 6 inches high, the door opens 
opposite a corridor window, and there is a fanlight 
over, There are two double casement windows 4 feet 
by 3 feet 6 inches, with a fanlight over each rhe 
‘asement- Open out wards, as there Is no verandah, 
and are fixed by sliding stay-bars. The fanlights 
are hung in the middle. Each window is protected 
by an outside sun-blind. On the inside a light linen 
curtain is hung 6 inches from the window. The 
floors are of parqueterie polished with beeswax and 
turpentine; the walls are of plain unvarnished 
matchboarding for 4 feet 6 inches with an angle 
fillet below; the rest of the walls and the ceiling 
are of plaster distempered. Matching is used for 
the walls for the sake of warmth and comfort; if 
it is of some hard wood with V-grooves instead of 
beading there is no reai difficulty in keeping it 
aseptic, and it will be noted that it is only used for 


the lower 44 feet of the wall, where it is readily P 
reached 

Furniture The fixtures and furniture are the 
same in kind as in the main block with the addi- Serted 
tion of a douche in a corner of each room with 
hot and cold water laid on and provided with a 
needle spray; it is surrounded by a waterproof 
curtain. There are two 16 c.p. lamps, one fixed at a 
the bed head and the other moveable about the r 
room as before described In addition to the 
other furniture there may be a folding writing 
table. There are two hot-water radiators, one as 


before along the foot of the bed 

Library.—The library is a room 15 feet by 20 feet, and 12 
feet high; it has a iarge open fireplace, a bay window, and 
two French windows opening on tothe terrace. There are 
book-shelves, tables for daily and weekly papers, and 2 or 3 
lounges. This again is the only common room provided for 
the annexe patients ; the deprivation may appear to be severe, 
but it is the only really effective method of accustoming them 
to an outdoor life. A billiard-room is out of the question 
as, under the conditions of the treatment, a table would soon 
be worthless Above the library is an open-air gallery, 
reached by a few steps from the upper corridor, and open in 
front except for pillars; the bay is tiled and accessible 
from this 
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Day huts.—Some little way from the annexe and at a 
higher level are the day huts arranged in two settlements of 
6 each; in front of each group is a terrace and behind a 
lavatory conveniently placed rhe huts are protected by 
trees but with an unobstructed view to the south. Each is 
10 feet square with two windows on each side; these are 
sashes and completely disappear; on the south side louvred 
shutters can take their place when necessary 

rhe huts are raised from the ground on piles, on a frame- 
work of wood with a painted galvanised iron roof; the walls 
do not quite reach the roof, giving additional ventilation 
beneath the eaves rhe tloor is boarded and covered with 
linoleum; the walls and open roof with compo boarding with 
a broad beading nailed over the junctions and varnished. In 
each hut are a wicker reclining chair (and if necessary a bed) 
anda writing table; and each is well lighted with a 16 c.p. 
amp. The day huts are to be connected with the annexe by 
a smooth asphalte path of gentle gradient, along which |a 
bed-patient can be easily and comfortably transported in a 
“spinal” carriage 
rue Dintnc HALL (Fic. 6a AND 66), 


General description.—This is a detached one-storeyed 
building (Fig. 64) with an open roof In the long arm, 
which is 56 feet by 22 feet, are 12 tables for the ordinary 
patients; these seat 7 apiece, each under a window 
(Fig. 64). This arrangement brings the patients into much 


less intimate contact than at one long table and renders super 


Fic. 6a. 


Section. 


Fic 6) 


DAWG ROOM) 


Sat 


COVERED Wwe 


— | 


Lau 


The dining hall 


vision more easy and less pointed ; moreover, classification is 
possible, the “surgical” patients being separated from the 
others and those with excessive expectoration kept apart 
In the cross-piece of the T are four smaller tables for the 
annexe and staff. The nurses dine at a different time 
tecessories.—On the north side of the hall are: 

1. A serving room, where all the carving is done; this is 
provided with a long steam-heated carving-table with hot 
cupboards beneath for plates; it opens separately into the 
two parts of the dining hall 

2. A pantry, where all the utensils are washed and 
stored, so that plates, &c., used by patients never go 11 to the 
kitchen block 


| — 
== 
| 
ASS 
| 


\ room for tabie-linen serviettes, &ke., and the 


mur red linen bags in which the patie nts’ serviettes are 


levrss The hall is reached along the verandah on the 
' side of the administrative DIOCK at from the annexe by 
the covered way The servery is connected to the kitchen by 
a short covered passage 
diet Fr There are two large open fireplaces, one In each 
thor lhe windows are asements with taniights over on 
three shies pening to the ground at the ends on the 
I th side there are fanlizhts only above the level of the 
pantry and servery roof There are sun-blinds to the south 
windows The floor is of wood blocks, the’ walls being 
tmmatch- boarded 
lhis ball is intended to be used also as a chapel and an 
American organ can be pla el in the east wing opposite the 
twepiace 
Fi 
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2. Adjoining the kitchen is a seudlery and trom it a covered 
way leading to the boiler-house, coal-store, Kc 

3. A large servants’ dining-room with a separate door for 
the men-servants, and with pantry attached 

1. The howsekeeper’s room and her store 

A servants hali 

6. On the north side a row of 6 rooms for 8 larders and 
stores, with refrigerating plant at one end 

On the first and second floors are bedrooms for from 35 
to 40 maid-servants, and there are a few extra rooms in the 
attics 


Prue MEDICAL SUPERINTENDENT'S HOUSE 


[his is situated fronting the main drive. It is a two- 
storeved house with three sitting- and five bed-rooms and 


* communicates with the administrative block by telephone 


AND: BORROOM ATTIC). 


WENSERVANTS 


L i 


KITCHEN: BLOCK. 


fue Kirewen (Fic. 7 


This lies immediately to the north of the dining hall, with 


1 On the ground 


which it is connected by a short passage 


or at 

lL. The the which is one-storeyed, top-lighted, and 
ventilated by a fan working at the bottom of a long shaft 
( king is done partly by ordinary ranges and partly by 
steam ; there wi e two cooks, one for the ordinary patients 


the other for the annexe and staff, and the apparatus must be 


in part kept distinct The following will be required : two 


kitchen ne of which should have an open fire tor roast- 
ing wo larwe wet steam-ovens, for vegetables, fish, pad- 
dings, &« two or three circular jacketed boiling pans, one 


for beef-tea ; a large baker's oven for bread and pastry, and 
diown the middle of the kitchen runs a long hot plate. 


THe Laporatory Biock (Fic. 8, Pace 67) 


his is situated behind and within convenient reach of the 
medical superintendent's house, and contains a well-equij ped 
pathological laboratory, with a post-mortem room and 
mortuary behind, and a lavatory 

All the apparatus in the laboratory can most conve niently 
be electrical ; the lighting is by incandescent lamps and the 
heating is by electric radiators ; the incubators have electrical 
regulators and ventilation is carried on by an electric fan. 
Apart from the convenience of these methods they will 
insure a practical absence of dust The equipment for the 
rest is that of the usual pathological laboratory, the mecical 
superintendent determining the particular kind of research 
which is to be carried on. Probably one of the assistant medical 
otticers will devote most of his time to this branch of work 
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MORTUARY 


The laboratory block. 


NURSES’ HOUSE. 

The regular nursing staff wiil be 10 in number, viz 

A sister, who will be responsible for the nursing 
generally; she will assist at operations and accompany the 
superintendent on his rounds 

6 day nurses—2 for each wing (one to 22 patients), 
one for the annexe (one to 12 patients), and one for the 
special surgical work. 

3 night nurses—one each for the wings and the annexe 

In addition to this, accommodation must be provided for 
one or two special nurses for bad cases and a nurse may be 
required for the isolation block 

‘The nurses’ house stands back to the north of the covered 
way from the annexe to the dining hall. There are 3 sitting- 
rooms, all facing south: these are a common room where 
meals are served, a writing room, and the sister's sitting room ; 
12 bedrooms (3 on the ground and 9 on the first floor), 
the usual offices, and a small kitchen which may be used 
to provide breakfast and supper, the nurses dining in 
the common hall. All the rooms are heated by open fires ; 
the common and writing rooms open by French windows on 
to a terrace with a garden in front. A telephone in the hall 
communicates with the administrative block. ‘lwo maids are 
necessary for the housework. 

THE ISOLATION BLOCK (F1G. 9). 

In case of any infectious fever breaking out in the sana- 
torium or being accidentally introduced it will be necessary 
to havea small block for isviation as a preliminary to removal! 
to a fever hospital if of a notifiable character 


Fic. 9. 


The isolation block 


This block should be situated at a considerable distance 
from the others and be complete in itself It contains 4 
separate rooms, with a nurse’s room, kitchen, tath-10om and 
lavatory 
(Fic. 10. Pace 68). 

This isa larg: block, situated a considerable distance to 
the rear of the kitchen block ; it is one--toreyed and contains 


THE ENGINE BLocK 


the laundry, electrical generating station, pumping station 
disinfeectors, and a boiler house common to them al! 

Laundry.—The laundry is a long building about 100 by 
30 feet At one end is a receiving-room where ail the 
clothes enter, except such as come from the isolation block 
or such as it is desirable for other reasons to disinfect before 
washing ; these latter are taken by a separate entrance into 
the disinfecting room, where they are passed through a 
Washington Lyons steam disinfector provided with a vacuum 
apparatus ; at the other end they reach the receiving room 
and are then ready to enter the laundry 

rhe main part of the laundry is a single room, one side of 
which is the washhouse and the other the ironing and 
finishing room. Right down the centre of the room ix a 
subway which carries the shafting of the engine and also all 
steam and water-pipes, electric cable, and drains; and on 
each side of this are arranged the machinery— washing on 
one side, ironing on the other—so that the work passes un 
interruptedly from one to another. At one end is an ironing- 
room with a stove and airing-trays, and a drying-closet with 
eight sliding horses and a hot-air blast Ventilation is main- 
tained by an extracting fan in the roof worked by the 
shafting 

Staff.—At the far end is a despatch-room, opening on to a 
covered entry; and a large store and mending-room, where 
all the mending is done before the clothes leave the laundry 
The laundry is worked by a staff of 8, including the 
manageress, 4 of whom should be skilled hands and an extra 
hand for mending. 

Engine-room.—The engine-room is a long room between 
the laundry and boiler-house, containing all the machinery— 
viz., a donkey-pump to deliver 900 gallons an hour for the 
boilers and laundry, using for this purpose rain-water from 
the roofs of the whole sanatorium ; an 8 horse-power high 
speed horizontal engine for the laundry ; a 25 horse-power 
engine for the dynamo; and a water-heater worked by 
exhaust steam from the engines. One end is devoted toa 
fitter’s shop. 

Beoilers.—The boiler-house contains 2 Cornish boilers 
20 feet by 5 feet, with an economizer so as to avoid al] smoke 
from the chimney ; the coal-bunkers have tanks above 

Pump.—A pumping-station has been put bere if, as is 
probable, a plentiful supply of water can be obtained from a 
well in this situation; the water is raised to an open 
reservoir on the crest of the hill, and then is conducted to 
cisterns in each separate block of the sanatorium. 

Electric plant.—The electrical plant is designed to light 

the whole of the buildings, including the verandahs and open- 
air shelters. It is estimated that this will require 550 16 
candle-power and 400 8 candle-power ineandescent lamps, 
with eight arc-lamps for the grounds, a power of about 50 
kilowatts, or 250 ampéres at 200 volts; but only two-thirds 
of this is likely to be required at any one time. To give 
this put down a 25 break horse-power engine coupled to a 
dynamo capable of giving 60 ampéres at 200 to 275 volts. 
The engine runs all day, charging a !attery of 110 “R.G.7” 
cells; between 6 and 8 p.M., during the time of big 
demand, the engine and battery are put in parallel; 
then, when the loaa drops sufficiently, the engine is shut 
1own and the battery takes all the lights. The current is 
distributed to the buildings by concentric cables drawn 
into underground iron pipes; it is carried about the grounds 
by insulated twin cables slung on wire, utilizing trees as 
posts. 

As it is of the greatest importance to induce the patients to 
stay out of doors at all times it will be found advisable to 
light the verandah brightly, as well as the day huts and 
other open-air shelters. The current is controlled from a 
switchboard in the wnain hall, and all the usual safety devices 
are employed. 

Disinfection of sputum.—The other room is a disinfecting 
room for sputum. Here are brought all the spit cups from 
the sanatorium; the sputum is emptied out into boxes con- 
taining sawdust, which are put on the furnaces, or if thought 
advisable in a special incinerator. The cups and flasks are 
then all boiled before being taken back; a very convenient 
apparatus for this purpose is a steriliser in which boiling 
soda solution mechanically rotates ard flushes the vessels 
which are fixed on a revolving frame 

THE STABLES 
Below 


coach-houses for 


Form a -shaped building imclosing a paved yard, 
are 3 stalls for horses and a loose box ; 


an ambulance, a wagonette, and two traps; a harness room, 


Fic. 8. 
i POST RM 
2 LAY AND WC 
it 
1 
T 
| 
| 
ima 
i store KITCHEN 
: x 
CORRIDOR L| ENTRAYKE 
| | 
7 had LJ 
the L 
ped 2 3 | 
and 
the 
ical 
fan. 
will 
the 
ical 
rch 


4 

68 THe LANCET, } THE KING'S SANATORIUM : DR. MORLAND’S ESSAY. [Jan. 3, 1903. 
bicycle shed, and rooms for fodder, & Above are bedrooms to the north of the east wing, where two verandahs look out 
for men-servants There will probably be a greater ontothem. One of the latter is a v randah built specially 
number of men-servants than this, but itisassumed that some for use in hot weather, when the south ones are unsuitable 


of them will be married, and there might suitably be a row 
of cottages for these down by the farm 
Far 


Close to the site selected for the sanatorium is a large 


A bowling-green may also be laid out ; tennis is inadmissible. 
Various other games, such as skittles and quoits (rope, not 
metal), are permitted 

Apart from games, patients should be encouraged when 
well enough to take an interest in the farm and garden; the 


expanse of g | meadow-land, with excellent grazing for chicken-farm mey afford them useful work, also light work in 
cattle ; for this reason and for the sake of having anabsolute the garden, digging and planting, under the direction of the 
control of the ility and purity of the milk it will be worth gardener An aquarium, an aviary, and an apiary may all 
while for tl to possess its own dairy farm. More- serve to increase their interest in outdoor life 
over, the amount waste food will be found ‘sutfticient to For some patients systematic bar-bell exercises may be 
feed pigs and poultry ; the latter will afford a useful outdoor deemed advisable, and @ very suitable drill-ground for this 
interest for the patients purpose will be found on the ridge of the hill 
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The engine block. 


Dairy.—The consumption of milk will approach half a 
gallon a head, or 50 gallons daily for patients alone ; this 
will be, of course, unskimmed, and if cream and butter are 
to be obtained the separated milk from these may be used for 
the pigs. This will require a herd of some 60 cows, with 
pasture land of 200 acres or so, if hay is used for fodder 
Only cows which do not react to the tuberculin test are kept. 
rhe byres and dairy are to be model ones and no pains spared 
to keep the milk aseptic rhe milkers wear clean white 
aprons and are specially instructed in the care of their hands 
and the milk is filtered into the milk pails. After this it is 
sterilised in bulk and sent up to the sanatorium in sealed 


cans 
DRAINAGE SYSTEM 

Che sewers are intended to be laid on the separate system 
The water from the roofs first fills large rain-water tanks for 
the supply of the ilers and the wundry ; the surplus 
along withthe rest of the storm water discharges into the 
river direct rhe sewayve and slop water are conducted along 
separate iins, with an aut at flushing syphon at the 
extreme hea f each, to the sewage disposal works Here 
the treatment dey s« the ture of the site, soil, & 
and the area of 1 at disposal Probably bacteria-beds 
followed by treatment on the soil w meet the case 

RECREATION 

Recreations at a sanatorium are necessarily limited to those 
which are taken in the open air and which do not involve 
violent exercise Ur btedly the most generally applicable 
recreation is walking about the grounds, which should for 
this purpose be tastefully laid out, with seats at frequent 
intervals, and with open-air shelters, both in protected 
localities ar it good view-points Shelters can be quite 


suitabiv and cheaplv construc ted DY a joiner, Of wood felled 


on the grounds, for the most part facing south Of outdoor 


games, croquet and putting are very suitable, and two lawns 
have been laid out for this purpose in the very sheltered area 


APPENDIX. 


NUMBER OF INMATES. 
PATIENTS. 


Ordinary 88 
Well-to-do 12—Total, 100 


STAFF. 


Medical—Superintendent 
Assistant medical) officers 


w 


Ven servants—Hall porter 
Engineers 
Laboratory and dispensary 
bov 


Vursing— Matron 1 
Nurses 9—10 
Executive—Steward 1 
Clerk 1—2 
1 
2 


Porters 
Boots 
Night watchman 
Coachman and groom 
(rarce ner 

Vaid servrants— House keeper 
Cooks 
Kiteben maids 


12 


Parlour maids 
Maids for matron 
Nurses’ house 
Annexe 
Wings 
Administration block 
Kitchen block 
Manageress and laundry 
maids 
Mending maid 


™ 


35—Total, 62 


| 
4 
sro bh 

P 
al 
3 al 
m 
: of 
es 
ar 
sa 
TI 
pr 
all 
cu 

8D 

ri 

in 

— 


) 


2 


LANCET, | 


THE LANCET. 


LONDON: SATURDAY, JANUARY 8, 1908 


1903. 

IN approaching the eighty-first year of our issue let us 
commence by wishing our readers all happiness and pro- 
sperity and by assuring them that so far as lies in our power 
we shall endeavour, as in the past, to promote their profes- 
sional interests and to record for their instruction the 
history of medicine as it is made from day to day all 
the world over. Hitherto it has 
of the range of our 


in the first 


been our 
ambitions, to 
THE 


each year a sort of microcosm of medicine and surgery. 


evidence present to 


our audience number of 
In these days it is impossible for the covers of any one 
issue of a journal to contain more than samples of work 
done in medicine, surgery, and obstetrics—to say nothing of 
the ancillary sciences, but it has been our aim to choose those 
samples from fields of widely varying interest in making up 
the opening issue of a new year. This year it will at first 
sight seem that we have made an entire departure from our 
custom. We have specialised to an extreme degree, for we 
have devoted practical’'y the whole of our space to the 
recently gained 
KING'S 


But the specialisation is more apparent than 


reproduction of the three essays which 
prizes in the competition in connexion with the 
sanatorium. 
real. 

In undertaking to publish these essays we were aware 
that unless we were prepared to issue them unabbreviated 


and fully illustrated the purpose that both His Mavesty's 


Advisory Committee and ourselves had in view would 
be defeated. We have therefore surrendered practically 
all our pages to these essays, feeling sure that our 


readers will understand their importance as epitomes of 
modern knowledge in its application to the prevention 
of a terrible and widespread disease. Moreover, these 
essays cover a far wider field than merely the prevention 
and treatment of tuberculosis, while the same may be 
said for the circumstances in which they were written. 
The gift of an immense sum of money for the promotion of 
practical therapeutics, the decision by which this sum was 
allocated to the construction of a model institution for tuber- 
culous patients, and the spontaneous outburst of approval 
which met the publication of the Krine’s decision, all alike 
show that the foundation of a Royal sanatorium has been 
regarded by the whole nation, from the Sovereign to the 
beggar, as a practical expression of human progress—a proof 
that in the twentieth century it is intended by those with 
riches and power to do their utmost to counteract the evil 
influences of disease. When the KiINnG’s sanatorium is in 
working order a house of healing will be provided where 
those severely wounded in the fight with tuberculosis may be 
nursed and where those who are on the point of yielding to 


1903. 


| strengthened and their defences made doubly sure 
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Such 
an institution will be enormously far-reaching for good if 
in its working it attains only to a fraction of its estimated 
value. For not only will the Kinc’s sanatorium for con- 


sumption prove, when its benefits are in evidence, a 


perpetual incentive to similar endeavour, whether on the 


| part of municipalities or of generous plutocrats such as 


| Sir ERNEST CassEL ; but it will also convince all thoughtful 


persons that the means of prophylaxis against tuberculosis 
are in no way different from those against other diseases. 


| Pure air, sunlight, pure water, good food, and a healthy 


| environment could, if procurable in a great city, banish 


most diseases or cause them to be as rare in this country as 
are leprosy, plague, and cholera. Every line of the three 


prize essays which we publish to-day shows the enormous 


| importance that is now attached, and for sound scientific 


reasons, to a healthy environment in the prevention and 


custom, as | 


LANceT for | 


treatment of disease ; and so, special as their subject and 
object may be, their lessons are of the broadest possible 
medical consequence 

The purview of modern medical life is so wide that no two 
people would agree where the boundaries of scientific medi- 
cine are set. For more than three-quarters of a century we 
have tried, and we think from the generous support accorded 
to us we may say that we have tried with success, to deal 
with the range of subjects included in the word medicine, 
embraces more subjects 


a range that yearly—almost hourly 


for thought and discussion. While medical science proper 
and all those branches of knowledge, the study of which 


is inextricably interwoven with the study of medicine, 
progress so vigorously the practical questions and problems 
of professional life multiply in direct proportion. The 
relations of the State to the medical profession, the medical 
aspect of modern legislation, the attitude of municipal 
authorities towards medical men, the position of medical 
officers in the navy and army medical services, the medical 
side of educational questions created by the action of 
school boards, public views on vaccination, and public 
need of pure water-supplies—these things are but examples 
of the subjects with regard to which we eudeavour week 
by week to give the medical profession information that 
should interest or help them, while we accept the grave 
responsibility of advising our readers as to the course which 
it would be best and safest for them to take in the 
many circumstances of difficulty or delicacy which are con- 
stantly occurring in the private or public life of a medical 
man. These circumstances increase in number pari passw 
with the growing complexity of modern life, and we make 
no claim to infallibility in respect of our advice, urging only 
our genuine desire to be helpful. The fact that we continue 
to possess the trust of our professional brethren makes us 
believe that our desire is generally realised and inspires us 
to further efforts for the year upon which we are now entering. 
And that year will not be an easy one for those who have 
the good of their profession at heart. The politico-social 
side of medical life is in an unsettled state and the wide 
subject of medical reform must continue to engage the 
attention of the bulk of the medical profession. The term 
**medical reform” has been made a cloak for visionary 


schemes and has led to frothy declamation, but while the 


the attacks of this ubiquitous and insidious foe may be | misuse of hospitals is rife and while the sweating of 
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medical practitioners by wealthy confederations of work- 


men and tradesmen continues to be successful, there is 


plenty room for sober and serious agitation with a view 


to getting such aluses remedied 


We are pre ud to think 


that the investigations of our Special Commissioner have 


had the effect in many parts of the country of defining 


grievances and of bringing about solidarity of agitation, 


with the result that many medical now in a 


men are 
position to resist unfair demands upon their time and 


labour, to the benefit of their patients no less than of 


themselves. We hope that the year, upon the threshold 


of which we now stand, will see a development of the 


spirit of professional unity among medical men 


Annotations. 


“Ne quid nimis.” 


REMOVAL OF FOREIGN BODIES FROM THE 
CESOPHAGUS. 
MANY foreign bodies are arrested in the cesophagus. 


Fish bones are ver? frequent offenders, but their removal is 
generally not difficult ; by the use of a hair probang they are 
either readily drawn up or pushed down into the stomach 
them. But 
bodies may give rise to great difficulties. Especially trouble- 


Children are very prone to 


und nothing more is heard of 


some are coins and tooth plates. 
put coins in their mouths, partly because it is natural at an 
age to test all things with the aid of the taste, and 
that the mouth is a safe 
hiding place for articles of such value as coins. Whatever the 
may be for the practice, a sudden movement or an 
incautious the backwards into the 
pharynx, whence it occasionally falls into the larynx, but 
Sometimes, 


eariy 


partly because it seems to them 


reason 


inspiration sends coin 


far more commonly passes into the esophagus. 


BODIES FROM 
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part of the chest are fairly translucent to a good focus tube 
and the foreign body and the instrument can be seen clearly. 


COGNAC BRANDY AND 
WE 
recently expressed 


ITS SUBSTITUTES. 


the 
Special 


satisfaction, in view of conclusions 
by THe LANCET Analytical 


Commission on Brandy, that at a meeting of the general 


note with 


committee of the Wine and Spirit Association the following 
resolution was carried unanimously : ‘‘ That this association 
suggests to the Syndicat du Commerce des Eaux de Vie 
the desirability, not only of confining the use of the word 


Cognac to brandy produced in the Charentes, but of limiting 


| its user to brandy distilled from pure grape juice only.” If 


larger foreign | 


that should prove to be impossible the alternative, it is 
suggested, should be ‘‘that the Syndicat should take imme- 
diate steps to ensure that all pure grape brandies shall be 


shipped with an official stamp or certificate or other 
guarantee of their purity.” At the same meeting of the 
Wine and Spirit Association the report of the Special 
Analytical Commission of THe LANcreT' on Brandy was 


laid upon the table and discussed. It is gratifying to find 
that the attitude adopted by this important association is 
in complete accord with the views expressed in our report. 


DEATH TRAPS. 


In Tue Lancet of April 26th, 1902, p. 1202, we commented 
upon the loss of seven lives from fire in a house in Hackney. 
The house in question was at the back of a built-out shop 
and there was no exit from the house but through the shop or 
over the roof of the shop. Exactly the same thing has now 
happened in Stepney, six lives being lost. The built-out 
shop caught fire and cut off exit from, or approach to, the 
house. One inmate only, being awakened early, managed to 
get out on to the roof of the shop, which was already blazing, 
and by running along the roofs of the adjoining shops, which 


| seem to be built in the same way, was able to give an alarm. 


if small, the coin progresses uninterruptedly into the 

stomach and so onwards until it makes its appearance in 
| 

a motion. Not rarely, however, the coin, especially if it is 


as large as a halfpenny, lodges in the cesophagus, failing to 
In adults the denture takes the place as regards 
The tooth 


pass 
frequency occupied by the coin in childhood. 


plate is not removed, as it should be, at night and the owner | 


wakes in the find it gone; it catches some- 


where in the «sophagus and for this its shape renders it 


morning to 


| 
| 


peculiarly liable Both coins and dentures are removed | 
from the «sophagus with difficulty. The instrument 
chiefly employed, the coin-catcher, easily slips by 
the foreign body or when it catches it does not take 


it at the best angle, with the result that the wall of 


the @wsophagus is liable to be damaged by the manipula- 
tion. The use of forceps is even more troublesome. The 


Roentgen rays served to locate these bodies and thus afforded | 


much help in their extraction, but the full amount of the 


assistance the rays can render was not appreciated until 


the idea occurred that the fluorescent screen 


could be | 


utilised during the process of extraction, the shadow of the | 


ebject could be seen, and also the shadow of the coin-catcher 
or forceps employed for its extraction 


The foreign body | 


could be seized in the most advantageous aspect and could | 


be extracted with a minimum of damage to the cesophageal 
wall. We have published in Tuk LANCET recently two 
instances of this mode of procedure.’ The neck and upper 


Tur Lancer, Dee. 6th (p. 1540) and 13th (p. 1623), 1902 


When the fire-engines arrived, which they did within five 
minutes of the call, the shop was blazing so fiercely that 
there was no chance of getting the escape anywhere near 
the dwelling-house, and this, too, was a mass of fire. In 
upon this subject we said that such 
never should have been allowed. They are 
more or than death traps and although 
we take it that all such existing buildings cannot be 
pulled down yet surely the London County Council 
can prohibit the erection of new buildings designed after 
the same fashion. At this moment, however, there is a 
row of flats being put up in the Edgware-road with pro- 
jecting shops on the ground floor and apparently there is 
no exit from the flats except through, or rather between, the 
shops. If these shops should catch fire the inhabitants of 
the flats immediately behind them would be practically 
deomed. If the County Council has ao power to prevent the 
building of such abominations it should apply for powers 
without delay. 


our former note 
erections 
nothing 


less 


THE DURBAR HONOURS. 


AMoNG the recipients of the Durbar Honours will be found 
the following well-known members of the medical profession 
whose work has lain in India. Dr. George Watt, C.LE., 
officer in charge of the Economic and Art Section of the 
Indian Museum, Calcutta, has received the honour of Knight- 
hood. Surgeon-General William Roe Hooper, President of 
the Medical Board at the India Office, has been appointed 
Knight Commander of the Star of India. Surgeon-General 


‘Tare Lawcet Analytical Commission on Brandy, Tur 
90 


Laycert, Nov. 29th, 2, p. 1503. 
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Benjamin Franklin, Director-General of the Indian Medical | 
Service, has been appointed Knight Commander of the} THE CHEMISTRY OF THE OYSTER AND 
Order of the Indian Empire. Lieutenant-Colonel Gerald SOME REMARKS WITH REGARD 
Bomford, Indian Medical Service, Principal of the| TO ITS DIETETIC VALUE. 

Medical College, Calcutta, and Major Alfred William 
Alcock, F.R.S., Indian Medical Service, superintendent 
of the Indian Museum, have been appointed Com- 
panions of the Order of the Indian Empire. Lieutenant- 
Colonel Robert William Steele Lyons, Indian Medical 
Service, superintendent of Dharwar Lunatic Asylum, 
and Major David Semple, Royal Army Medical Corps, 
Director of the Pasteur Institute, Kasauli, have received the | 


THE public confidence has been shaken once more in 
regard to the innocent nature of the oyster by the occurrence 
of an outbreak of typhoid fever in Hampshire amongst 
persons who partook of a banquet at which oysters were 
a feature of the repast. It was hoped that since the 
issue of several Local Government Board reports con- 
siderable changes had been made in the sewerage systems to 
| the defects of which the specific pollution of oyster beds had 


ow slearly been traced. Although undoubtedly satisfactory pre- 
Mr. W. W. Astor has given £50,000 to the Hospital for 
cautions have been taken with regard to the more important 


Sick Children, Great Ormond-street, London, W.C., as f : " 
oyster beds of this country, such as those at Whitstable 


and in the river Colne, it would appear that there still! 
remain small local beds on certain parts of our coast 
in connexion with which little or no effort has been 
made to prevent the contamination of oysters by 
sewage. The outbreak of typhoid fever at Portsmouth, 
Winchester, and Southampton once again illustrates the 
jmportance of establishing a rigid system of control over 

Sir John Williams, Bart., who has been in attendance | every oyster bed in the country with a view to the pre- 
upon H.R.H. the Princess of Wales during her recent | vention of the pollution of the waters in which the oysters 
accouchement, has received from His Majesty the King the | are bred and grown. There is no doubt that the oyster is 
honour of being made a K.C.V.O. generally regarded as a delicacy and a dainty morsel, what- 
ever may be said as to its real worth as an article of nutri- 
ment. Further, it is usually agreed that the oyster is of a 


Kaisar-I-Hind medal. 


for the building of a new out-patients’ department, to be 
dedicated to the memory of his daughter, recently deceased. 
The visitors from King Edward's Hospital Fund for London 
have more than once condemned the out-patients’ department 
and Mr. Astor's gift will enable the committee to put the 
department into a thoroughly efticient condition. 


WE have received a copy of the Medical Directory for 1903, 
which is now issued as a royal octavo volume, an improve- 


highly digestible character—an opinion which has doubtless 


ment in shape which reduces the number of pages materially had a large share in making oysters a very popular article of 
We shall comment later upon some of the interesting food. Few can regard the oyster as an essential factor of a 
features of the latest edition of this excellent book of | 2ily dietary. It is rather a delicacy and, like all real 
reference. delicacies, it commands a high price. From a strictly 

iptier chemical point of view the high-class ‘‘native” is, of 
course, not worth the money that is usually paid for it, but 
the same may be said of high-class wines which though 


His Excellency the Lord Lieutenant of Ireland has | 
intimated his intention of conferring the honour of knight- | 
hood upon Mr. Charles B. Ball, M.D. T.C.D., F.R.C.S. Irel., infinitely superior to the cultivated palate yet present a 
Regius Professor of Surgery, Trinity College, Dublin. chemical composition much in common with cheap or 

| ordinary wines. The question naturally arises whether, in 
| view of the risk which has been shown occasionally to 

AT the recent annual election of office-bearers at the | exist in eating an »yster poisoned with sewage it ought to 
Royal College of Physicians of Edinburgh, Dr. T. §&. | be banished, to be absolutely safe, from even the category 
Clouston was appointed President for the ensuing year. | of special or delicate foods. On account of their great 

| digestibility and light character and appetising flavour 
oysters are commonly recommended to the fastidious 
invalid. It has been said that the oyster digests itself 
and this is probably true when we consider that the edible 
part consists almost exclusively of liver. Thus Dujardin- 
Beaumetz has asserted that when the liver is crushed the 
hepatic cells are set free and the glycogen is brought into 
contact with the hepatic ferment so that a veritable auto- 
digestion of the liver takes place and the oyster therefore 
| makes but little demand on the functions of the stomach of 
| the partaker. According to this view 
: > : | a valuable, because an easily assimilable, food for the invalic 
HOSPITAL REPORTS. and especially for those suffering from an irritable state of 
| the digestive organs. 
| The literature concerning the composition of the oyster is 
rather scanty and that which exists is somewhat widely 
Operation | scattered, the subject also being generally approached in a 

| not very practical manner. We have therefore considered 

The only operation performed here this week was that of | j; of :nterest to place before our readers the results of an 
Lithotomy, by Mr. TYRWELI. The stone was of a circular | investigation undertaken in TH# LANCET Laboratory bearing 
figure, and rather larger than a hazel nut. The operation | mainly upon the chemical composition of the oyster, and we 
cecupied about tisree minutes, and was conducted in a very | venture to think that apart altogether from the point of view 
good style, Suwm ewique is our motto; and although we | of the exquisite flavour and delicacy of the oyster the results 
have had occasion to perform venesection on Mr. TYRRELL. | throw light upon its nutritive value and bring forward some 
when he had a fit of the cacocthes seribendi, we have net | points of dietetic significance. The oysters examined 
the least hesitation to give him the full credit for what, belonged to the “native” class throvghont, the results 
during his convalrscence, he may do well. We only advise having no reference to the big, deep-sea oyster. First 
him to avoid a relapee.’ | of all may be presented the broad results of analyses—that 

is to say, results which have reference only to the per- 
| centage amount of moisture, organic matter, and mineral 
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the while the average we gh s of the entire 


ovsters sold at three 


matter it yater 


lifferent prices are appt nded 


| soluble matter 
| extract 


| develops 


attached to the liquor 


THE CHEMISTRY OF THE OYSTER AND ITS DIETETIC VALUE 


Proa ite Analysis of Various Uysters 
Oysters at Ovsters at 1 
feb. per per 
Mouisture 4° 
Orga matter 4 
Minera 44 
100 100°00 
Avera weight of te ® 
al i it hell, which averaged in each oyster 
tw ntimetre 1 ime (about half a teaspoonful 
It will be seen from these results that the most ex- 
pensive oyster contains the highest proportion of solid | 
matter snd is the heaviest oyster The cheapest oyster 
contains the least amount of solid matter whilst its weight 
is neiderably less than that of the expensive oyster 
The oyster intermediate in price comes between the two a* 
regari< the an nt of lid material These result« are 
intere-ting in connexion with the uttempts ‘‘to fatten the 
ovaster a matter of la the increase in plumpness of 
the ster is ve to the imbibition of motsture To a 
certain extent al sc spart altogether from the question 
of ; y of flavour, the prices bear some ratio t the 
actual a int of dry nutritive material contained in the 
oyster 
Thue rranic portion of the oyster was next submitted to 
anal ysis \s | be seen. the analysis included the deter- 
mination f the nitr 1s constituents, slycogen, fat, 
and nitrogen-free bstances rhe results were as follows: 
Composition of the Orqanie Matter of the Oyster 
at (Oysters at 
at per Ot. per 
lozel 
4 18 
yer natt 4 40°3 
1x 
ga ate ating per cent that Is 
al is stter 
On ace nt f he glycogen in oysters the molluse has 
been regarded as unsullabdit for diabetic pat ents According 
to analyse however, the amount of liver sugar in the 
oyste which we examined was very small and certainly 
considerably leas thar half that found by previc observers 
We made, however, a number of experiments on this point and 
in no instance did the amount of glycogen in the raw oyster 
exceed 1 per cet \ further examination of the organic por- 
ion of the vate revealed the presence | { glycero- phos} horic 
cor unds. which are now used in medicine In the form of 
lecithine and of the glycero-phosphates of the alkaline metals 
for the purpose of improving the general nutrition of the 
nervous system Again, the flesh of the oyster gave very 
definite reactions corresponding with those yielded by well- 
defined biliary principies 
We next turn to the composition of the mine portion 
of the oyster As ean of several analyses the following 
results were gained 
Percenta Composition @ the Mineral Matter of the Oyster 
Copper (45 oN 
> thum « te 
Calcium phosphate 
May pha 
5 sphate 
100-000 
A consideration of the entire results shows that not only | 


does the oyster contain all classes of nutritive material, such 


as proteld carbohydrate fat, and mineral matter, but aiso for 
the most part that these are present In @ readily assimilable 
form apples particulary to the coagulable albumins, 
to the glveogen, to the organk phosphorus c ym pounds, and 
to those substances which, as in beef tea, develop the so- 


called osmazome on heating or cooking 


(Jan. 3, 1903. 


(he next results refer to the solubility of the oyster is 
various liquids, including water, wine, and beer : 


Solubility of the Oyster in Various Liquids 


Percentage of dry 


matter dissolved 


Percentage of raw 
oyster dissolved 


Cold water (oyster crushed) 7°47 to I T 37°35 to 53°75 
Cold water (oyster un 
crushed 489 
Stout ni nt 
Chablis 37-77" 
Diluted gin (1 part gin, 4 
8°50 42°50 


parts water 


* These extractives contained the entire mineral matter of the oyster 
owing to the solvent action of the acids of the wine on the phosphates. 


According to these results the best solvent of the oyster 
next to cold water is diluted gin. This is a somewhat 
interesting result in view of the preference which some 
people give to gin @ an accompaniment of a repast of 
that diluted gin in being a 


oysters It is probable 

decided solvent of the oyster develops or brings out Its 
flavour considerably Still more interesting are the 
differences shown when the crushed oyster and the un- 
crushed oyster respectively are acted upon by cold 
water. No less than one-half of the solid matter 
of the oyster is soluble in water if the oyster is first 
crushed On the contrary, when the oyster is not 
crushed only one-fourth of the solid contents is dis- 
solved by cold water Certainly the true flavour of an 
oyster is appreciated most when the mollu-c is deliber- 
ately masticated and_ not when it is swallowed whole. 


differ on this point, but this experiment 


Opinions, however, 
shows that mastica- 


regards the solubility of an oyster 


as 

tion means the dissolution of at least, and probably more 
than, half of the oyster in the mouth. Chablis is al-oa 
good solvent of the oyster and particularly of the 
mineral matters; indeed, the whole of the phosphates are 
dissolved by chablis. Champagne being similarly 
delicately acid wine would probably prove a_ solvent 
of equal power with the added advantage that the 
effervescing liquid would further favourably influence 


digestion. Stout is preferred by many persons as @ 
with oysters, but curiously enough stout appears to 
have no solvent effect upon the oyster, probably because the 
stout already contains a relatively large proportion of 
It may be added that when the cold water 
of a c oyster is heated an albuminous 
coagulum formed and on concentrating the watery 
extract a brown liquid results which is indistinguishable 
as regards taste and smell from well prepared beef-tea It 
osmazome to a remarkable degree The boiled 
oyster yields scarcely any soluble matter to cold water, and 
it becomes tough and indigestible by the process. The clear 
liquor in which the oyster 1s boiled contains certain extrac- 
tives, but of course not the coagulable proteids. 

In 1 importance 


gastric 


beverage 


ushed 


Is 


been 
We 


considerable has 


contained in the oyster shell. 


some quarters 


found that on analysis this liquor gave the following 
results :— 
Analysis of the Lig uor of the Oyste r 
Per cent. 
Water 95°41 
Organic matter 
Sodium chloride with traces of phosphate and 
iodide of sodium 3-69 
100°00 


The liquid was opalescent and gave a slight coagulum on 
boiling but did not contain sugars oF reducing substances. 
According to these the liquor cannot be regarded 
possessing any special nutritive value, consisting chiefly 


results 
as 
of common salt. 

CONCLUSIONS. 

The results on the whole show that although the actual 
of nutritive material in a raw oyster is small, yet 
comprises all classes of food substances— 
carbohydrate, fat, and certain mineral 
salts. Moreover, the flesh of the oyster undoubtedly con- 
tains these substances in a peculiarly assimilable form. We 
have already referred to some of these, such as albumins and 
organic phosphorus compounds When considering the 
actual nutritive value of the oyster regard must of course 


amount 
this material 
namely, proteid, 


| be paid to the fact that, generally speaking, four-fifths of 
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the raw mollusc consist of water. The same is very nearly true 
for beef and mutton (which, it must be remembered, are ina 
number of cases far less appetising than is the oyster), the 
former containing 75 per cent. of water and the latter a little 
less in moderately-fat portions. As far as our experiments 
have gone there are no important chemical or dietetic 
differences between the cheap and the expensive oysters 
Speaking of ‘‘natives,” the former as a rule weighs less 
and contains more water than does the latter. Copper is 
apparently a constituent common to all oysters in minute 
amount. It probably occurs in an organic compound much 
in the same way and form as iron occurs in the hemoglobin 
of the blood. Apart from the extreme delicacy of the oyster 
and from its peculiarly appetising flavour, there are, we think, 
reasons, on purely dietetic grounds, why attention should 
continue to be given to the cultivation of the oyster which, 
as the foregoing results indicate, is an excellent article of 
food. This being so, it is all the more desirable that the 
oyster should be placed under very special sanitary provisions 
in regard to its environment, whether it be in the bed or in 
the keg 


VITAL STATISTICS. 


HEALTH OF ENGLISH TOWNS. 


in 76 of the largest English towns 8174 births and 5582 
deaths were registered during the week ending Dec. 20th 
The annual rate of mortality in these towns, which had 
been 19-1, 17°2, and 19 6 per 1000 in the three preceding 
weeks, was again 19°6 per 1000 during the week under 
notice. In London the death-rate was 19°6 per 1000, which 
also corresponded with the average rate in the 75 other large 
towns. The lowest death-rates in these towns were 6°5 in 
Wallasey, 10°6 in Leyton, 11°6 in Barrow-in-Furness, 12°3 
in Burton-on-Trent, 12°6 in Aston Manor, 13°3 in Leicester, 
13-4 in Reading and in Bury, and 13°5 in East Ham ; the 
highest rates were 24°9 in Stockport, 25-1 in Brighton, 
25°4 in Wigan, 26-lin Rochdale, 26°4 in Liverpool, 26°8 
in Salford, 27 1 in Halifax, and 28-0 in Newport (Mon) 
The 5582 deaths in these towns included 620 which were 
referred to the princpal infectious diseases, against 530, 563, 
and 593 in the three preceding weeks; of these 620 deaths, 
223 resulted from measles, 100 from diphtheria, 98 from 
whooping-cough, 72 from scarlet fever, 67 from diarrhoea, 
54 from fever” (principally enteric), and six from small- 
pox. No death from any of these diseases was registered 
during the week ending Dec. 20th in Hornsey, Bournemouth, 
Ipswich, Handsworth, Wallasey, Bury, St. Helens, or Barrow- 
in-Furness ; while the highest death-rates from these principal 
infectious diseases occurred in Great Yarmouth, Norwich, 
West Bromwich, Liverpool, Salford, Hull, Tynemouth, New port 
(Mon.), and Cardiff. The greatest proportional mortality 
from measles was recorded in West Bromwich, Smethwick, 
Liverpool, Salford, Hull, Middlesbrough, South Shields, 
Tynemouth, and Newport (Mon.); from scarlet fever in 
Great Yarmouth, Wigan, and Burnley ; from diphtheria in 
Reading, Bristol, Salford, Hull, Cardiff, Rhondda, and Swan- 
sea ; from whooping-cough in Southampton, Great Yarmouth, 
Norwich, Stockport, and Cardiff; from * fever” in Merthyr 
Tydfil ; and from diarrhea in Warrington and Middles- 
brough. ‘The six fatal cases of small-pox registered in these 
towns during the week under notice included two in Bolton 
and one each in Hanley, Oldham, Blackburn, and 
Rotherham. The number of small-pox patients under 
treatment in the Metropolitan Asylums hospitals on 
Saturday, Dec. 20th, was 21, against 17 on each of the 
three preceding Saturdays; five new cases were admitted 
during the week, against four, six, and one in the three 
preceding weeks. The number of scarlet fever cases in 
these hospitals and in the London Fever Hospital, which 
had declined from 2900 to 2565 at the end of the six pre- 
ceding weeks, had further decreased to 2487 on Dec. 20th ; 
279 new cases were admitted during the week ending on 
that date, against 362, 265,.and 250 in the three preceding 
weeks. The deaths referred to diseases of the respiratory 
organs in London, which had been 426, 370, and 399 in the 
three preceding weeks, further rose to 409 in the week 


under notice, but were 30 below the corrected average 
number. The namber of deaths in London directly 
attributed to influenza was 37, against 13, 13, and 


The causes of 74, or 1°3 | 
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per cent., of the deaths in the 76 large towns were not 
certified either by a registered medical practitioner or by 
a coroner. All the death were duly certified 
in West Ham, Bristol, Nottingham, Salford, Bradford, Leeds, 
and in 42 other smaller towns ; the largest proportions of 
uncertified deaths were registered in Willesden, Smethwick, 
Liverpool, Preston, Sheftield, and Sunderland. 


causes of 


HEALTH OF SCOTCH TOWNS. 

The annual rate of mortality in eight of the principal 
Scotch towns. which had been 20 0, 18°5, and 19°9 per 
1000 in the three preceding weeks, further rose to 21:1 per 
1000 during the week ending Dec. 20th, and was 1°5 per 
1000 above the mean rate during the same period in the 76 
large English towns. Among these Scotch towns the death- 
rates ranged from 15°6 in Leith to 22°1 in Aberdeen and 
24°4 in Dundee. The 681 deaths in these towns included 
32 which were referred to whooping-cough, 15 to diarrhcea, 
six to scarlet fever, six to ‘* fever,” five to measles, and four 
to diphtheria, but not one to small-pox. In all, 68 deaths 


resulted from these principal infectious diseases during the 


week under notice, against 58, 64, and 72 in the three pre- 
ceding weeks. These 68 deaths were equal to an annual 


| rate of 2:1 per 1000, which was slightly below the mean rate 


from the same diseases in the 76 large English towns. The 
fatal cases of whooping-cough, which had been 15, 16, and 
31 in the three preceding weeks, further rose to 32 during 
the week ending Dec. 20th, and included 22 in Glasgow, 


three in Edinburgh, two in Dundee, two in Aberdeen, 
and two in Greenock. The deaths from diarrhcea, which 
had been 18 and 20 in the two preceding weeks, 
declined again to 15, of which six were registered 
in Aberdeen, five in Glasgow, and two in Edinburgh 
The fatal cases of scarlet fever, which had been 10 and 
two in the two preceding weeks, rose again to six during the 
week under notice, and included two in Glasgow The 


deaths referred to different forms of *‘‘ fever,’’ which had 
been seven and three in the two preceding weeks, increased 
again to six, of which four occurred in Glasgow rhe 
fatal cases of es, which had four and seven in 
the two preceding weeks, declined again to five and included 
two in Glasgow, where two of the four deaths from diph 
theria also were registered The 170 deaths referred to 
diseases of the respiratory organs in these towns showed a 
considerable excess over the numbers in recent weeks, but 
were slightly below the number in the corresponding 
period of last year. The causes of 24, or nearly 4 per 
cent., of the deaths registered in these eight towns during 
the week ending Dec. 20th were not certified. 


been 


meas 


HEALTH OF DUBLIN 
The death-rate in Dublin, which had been 30 5, 25:9, and 


29°2 per 1000 in the three preceding weeks, further rose 
to 30°8 per 1000 during the week ending Dec. 20th. During 
these four weeks the death-rate has averaged 29:1 jer 


1000, the rates during the same period being 18°8 in London 
and 19°3 in Edinburgh. The 224 deaths of persons belong- 
ing to Dublin registered during the week under notice showed 
an increase of 12 upon the number in the preceding week, 


and included 20 which were referred to the principal 
infectious diseases, against 35, 16, and 22 in the three 
preceding weeks; of these nine resulted from measles, 
four from ‘‘fever,” three from whooping cough, three 
from diarrbcea, and one from scarlet fever, but not one 
from either small-pox or diphtheria. These 20 deaths 
were equal to an annual rate of 28 per 1000, 


the death-rates from the same diseases being 1°9 in 
London and 1:1 in Edinburgh. The fatal cases of measles, 
which had been nine and 10 in the two preceding weeks, 
declined again to nine during the week ending Dec. 20th 
The deaths from ‘‘ fever” and those from diar:hcea showed 
a slight decline from those recorded in the preceding weeks. 
The fatal cases of whooping-cough numbered three, none 
having been registered in any of the four preceding weeks. 
The 224 deaths in Dublin during the week under notice 
included 43 of children under one year of age and 66 of 
persons aged 60 years and upwards; the deaths of infants 
showed a slight decline, while those of elderly persons con- 
siderably exceeded the number in the preceding week. Nine 
inquest cases and five deaths from violence were registered ; 
71, or nearly one-third, of the deaths occurred in 
public institutions. The causes of 10, or more than 4 per 
cent., of the deaths were not certified. 
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THE SERVICES. 


Royal NAVY MEDICAL SERVICE. 

Frederick Francis Mahon has been reinstated on the 
ist of Surgeons in His Majesty's Fleet, with seniority of 
July llth, 1898, in accordance with His Majesty's Order in 
Council of Dec. 16th, 1902 : 


FROM INDIA.—PARIS. [ Jan. 3, 1903 
gratuitously. Bombay and Sind continue to be the chief 
sufferers. 

Dee. 4th 
Inoculation for the Dethi Durbar.— The Plaque Epidemic. 

New Sanitary Regulations for Bombay City. 

It is very satisfactory to find that the Maharajah of 
Alwah, the Alwah Imperial Service Troops, and the whole 
of His Highness’s entowrage have been inoculated against 


| plague prior to proceeding to Delhi. This is an example 


Royal ARMY MEpIcAL Corps. 

Captain C. J. O'Gorman, D.3S.O., is seconded for service 
with the South African Constabulary Dated Sept. 5th, 
1902 

IMPERIAL YBOMANRY. 

Suffolk (the Duke of York's Own Loyal Suffolk Hussars) : 
The following announcement is substituted for that which 
appeared in the Lenden Gazette dated Nov. 7th, 1902 
Surgeon-Lieutenant-Colonel A. Cooper resigns his com- 
mission and is granted the honorary rank of Surgeon- 
Colonel, with permission to wear the uniform of the regi 
ment on retirement Dated Nov. 8th, 1902. Leonard Avery 
Avery to be Surgeon-Lieutenant Dated Dec. 24th, 1902. 


VOLUNTEER CORPS. 

Rifle Sth (the Hay Tor) \ inteer Batta m the Devon- 
shire Regiment: Suargeon-Major W. H. Webb to be Surgeon- 
Lieutenant. Colone Dated Dec. 24th, 1902. 4th Volunteer 
Battalion the Sherwood Foresters (Nottinghamshire and 
Derby-hire Regiment): The undermentioned officer ceases 
to be seconded and is borne as Supernumerary whilst 
serving with the Sherwood Foresters Volunteer Infantry 
Brigade Surgeon-Lieutenant-Colonel k H Appleby 
Dated Dec. 24th, 1902. 3rd Volunteer Battalion the South 
Staffordshire Regiment: Surgeon-Lieutenant F. Edge to be 


Surgeon-Captain. Dated Dec. 24th, 1902 


rune ARMY MEDICAL SERVICE. 


At the examination in hygiene and pathology at the end 
of the junior course at the Medical Staff College which 
terminated on Sept. 30th last the following Lieutenants on 


probation gained prizes Herbert prize and Parkes memorial 
bronze medal (first in hygiene), Lieutenant A. B. Smallman ; 
Lieutenant W. F. Tyndale, the prize in Pathology; Lieu- 


tenant W. B. B. Taylor, the De Chaumont prize (second 
in hygiene); and Lieutenant J. McKenzie, the Marshall 
Webb prize 


which might well be copied as the followers of many of there 
chiefs will have come from infected parts and might be the 
means of spreading plague rapidly amongst the greatly 
crowded quarters. The disease being already in Delbi 
an outbreak may reasonably be expected soon after the 
Durbar . 

The plague mortality throughout India continues to mount 
up. For the week ending Dec. 6th, 12,400 deaths were re- 
corded as against 12.039 for the previous seven days and 
8878 in the corresponding week of last year. The increase is 
chiefly in the Bombay Presidency, the United Provinces, and 
the Punjab, the detailed figures published being Bombay 
Presidency, 6182 deaths, an increase of 247; the Punjab, 
1695, an increase of 283 ; and the United Provinces, 1263, an 
increase of 90; Bengal returns 865 deaths, with a decided 
increase for Calcutta ; Bombay city returns 180 deaths ; and 
Karachi, 15. The number of deaths recorded is less for the 
Madras Presidency, 312 against 344 ; for the Mysore State, 
912 deaths, against 1042; for the Hyderabad State, 731, 
against 790 ; and for Berar, 247, against 295. In these latter 
districts plague may be said partially to have worked itself 
out. The increase during the past fortnight in the Saran. 
Monghyr, Patna, Darbhanga, and Shahabad districts of Bengal 
is very marked. 

Severe criticism has recently been passed upon some of 
the new sanitary regulations adopted by the municipality 
of Bombay. They are considered to be indiscriminately 
severe. The objections are chiefly against certain con- 
structive requirements for closets. It is directed that there 
shall be a space open to the sky three feet wide on each of 
the three sides and that the fourth or communicating side 
must be a passage four feet in width open at either end 
This is obviously directed against the present terribly in- 
sanitary state of the privies in the native quarters and for 
these houses is not a bit too exacting. It is, however, que-- 
tionable whether such an arrangement is necessary for 
European houses. The British conditions of one external 
wall with a window and other means of ventilati n 


| would surely be sufficient, at any rate where all the sanitary 
| appliances are of the most approved type. Another 


NOTES FROM INDIA. 


(FROM OUR SPECIAL CORRESPONDENT. ) 


The Inoculation Mishap.— Deereasing Famine. 


fut inoculation mishap in the Punjab is still without ex- 
planation, although the local government has submitted a 
communication to the press It appears that after the 
middle of September the anticipated supply of serum was not 
forthcoming and that a change had been made in the method 
of its preparation Notwithstanding difticulties on this | 
score no less than 120,000 people were voluntarily inoculated 
during the month of October. It soon became apparent that | 
the fluid supplied was not entirely free from contamination 
and some of it had to be rejected. A few cases of death 
occurred, apparently from its use. Then came the disaster 
at Mulkowal where 19 persons were found suffering 
from tetanus and died. The Government has determined 
to compensate the families liberally. All inoculation was 
then stopped. Inquiries at Bombay were made to find out 
whether the fault lay in the new method of manufacture or 
in some accidental contamination rhe Government note 
would attempt to divide the blame, bat it is obvious that if 
the deaths were due to tetanus contamination must have 
occurred, The original method has been fallen back upon 
and the old serum is now being prepared. It is estimated 
that 10,000 doses per diem will be available from Dec. 5th. 
On the other hand, I hear that inoculation for plague with 
the new modified serum has been carried on in the Mysore 
province for some months and that its protective value has 
been popularly recognised 

The decrease of the famine has been very rapid during 
the past few weeks and on Nov. 25th only 29,945 persons 
were receiving relief —3876 on relief works and 26,069 ! 


| grievance is in the requirement of a window three feet 


by three feet. This, again, is undoubtedly desirable tor 
native privies, but exceeds British regulations. If these 
new conditions are peremptorily imposed upon European 
houses which fulfil European conditions a real grievance 
will exist unless it can be shown that an Indian 
climate demands more complete sanitary ventilation even 
where the British standard prevails. Those who know 
the native houses of Bombay will realise that nothing less 
than isolating the closets from the building will prove of any 
ultimate benefit and the new regulations provide for this »o 
far as is possible. It is necessary to take into consideration 
the habits of the people as well as the structures to be 
used. On the whole, the new regulations are im the right 


| direction and if applied at once to native buildings should 


also, as conditions require it, be applied to European houses. 
The Calcutta standard is too low, as it allows a water- 
closet to be placed almost anywhere (except under a 
dwelling room) and a hand-served privy within four feet of 
the walls, and the regulations are very defective. as regards 
approaches, size, and ventilation. 

Dec. 13th. 


PARIS. 


(FROM OUR OWN CORRESPONDENT. ) 


Microbes in Operating Theatres and in Hospitals. 

At the meeting of the Society of Surgery held on 
Dec. 10th M. Quénu communicated the results of some 
most interesting researches which he had made in collabora- 
tion with M. Lauvel upon the microbes present in the 
atmosphere of operating theatres and hospitals. The two 
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observers had made numerous experiments in operating 
theatres, in wards assigned to septic cases, in wards 
assigned to cases probably septic (demi-septiques), and in 
those assigned to aseptic cases In operating theatres the 
number of germs in the air increased in direct proportion to 
the number of assistants present. As a rule the number of 
germs bears a direct relation to the state of the air, 
whether it be calm or disturbed, a fact which explains 
why it is that in the septic wards where the patients are 
confined to bed the air contained less germs as shown by 


Petri cultivations than in the wards assigned to aseptic | 


cases where the patients are up and about. M. Quénu con- 
siders that it is wrong to say that the state of the air in an 
operating theatre has no influence and he thinks that in 
preparing a room for an operation the condition of the air 


should be thought of as well as that of the floor or the | 


walls, To destroy the germs the two observers tried various 
means. A spray of pure water brought down the pro- 
portion of germs by one-half, a carbolic acid spray by 
two-thirds, and a corrosive sublimate spray by three- 
quarters. Chloroformol or oxygenated water sprays rendered 


the atmosphere germ-free. Chloroformol, however, cannot | 


be used in practice for it renders the air irrespirable for many 
days, but oxygenated water gives as good aresult. It acts 
like fresh air and sunshine and the purifying effect remains 
for some days. Sprays of this material are obviously indi- 
cated for the disinfection of operating theatres. 

The Diagnosis of Leprosy. 

M. Leredde and M. Pautrier, working on the lines laid 
down by M. Jeanselme who has demonstrated the importance 
of examining the nasal mucus as a diagnostic point in some 
cases of leprosy, have undertaken some researches for the 
purpose of ascertaining whether it might not be possible 
to bring about the appearance of Hansen's bacillus in 
cases of leprosy or of suspected leprosy where the bacillus 
did not seem to be present. Their method is very simple. 
They gave to two patients in whom the existence of 
leprosy was doubtful four grammes of potassium iodide 
in the day. This drug has the power of setting up a nasal 
catarrh with hypersecretion of mucus. On the day following 
that on which the iodide had been given M. Leredde and 
M. Pautrier were able in the nasal secretion from both 
patients to determine the existence of the bacillus, although 
before giving the iodide it had been sought for in vain. 
They read an account of their researches at the meeting of 
the Society of Biology which was held on Dec. 5th. 
They allowed that the method did not always meet 


with success, for sometimes the iodide produced noe | 
catarrh, and they quoted a case under their own | 


care in which this happened. One failure, however, should 
not discourage the observer and the test can be repeated 
over and over again if an interval of some days is allowed 
to elapse between the days on which the drug is given. 
They consider that the method is capable of rendering 
great service in diagnosis, but it must be remembered that 
although finding the bacillus is an absolute confirmation that 
the disease is leprosy, yet the failure to find it does not 
necessarily mean that the disease is not leprosy. 
Dec. th. 


ROME. 


(FROM OUR OWN CORRESPONDENT. ) 


Endovenous Medication. 

THE method of endovenous medication, originally prac- 
tised by Professor Baccelli for introducing quinine quickly 
and with certainty into the system, has not extended its 
range of application so rapidly as might have been ex- 
pected considering the success which from the first has 
attended its use in malaria, and especially in the deadly 
pernicious forms of that disease. Professor Mariani of 
Genoa, in a paper read before the Twelfth Congress of 
Internal Medicine held at Rome recently and presided 
over by Professor Baccelli himself, has taken up the 
subject with much enthusiasm, convinced that the method 
is highly scientific and that it is destined to be regarded 
in the future as one of the greatest triumphs of its 
originator and as ‘‘one of the glories of Italy.” He 
and Dr. Canalis, experimenting with rabbits and using doses 
of from a quarter to one-tenth of a milligramme of bi- 
chloride of mercury per kilogramme of body weight, did not 
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succeed in saving any animals infected with septicemia by 
means of endovenous injection, but by using the blood serum 
of rabbits which had been subjected to endovenous injections 
of the sublimate they found that some animals infected with 
streptococcic septicemia could be saved. By a further 
series of experiments it was proved that the action of 
this serum was antitoxic, not bactericidal, and from 
these and other experiments with toxic doses of tuber- 
culous protein they concluded that the endovenous injec 
tions of corrosive sublimate act by exciting the powers of 
the organism in the production of antitoxin Professor 
Mariani next studied the chemical effects of different 
strengths of corrosive sublimate solution on the serum of 
the blood. On adding five cubic centimetres of a solution of 
1 in 1000 of sublimate to an equal quantity of serum there 
was no precipitation, but with a solution of 5 in 1000 a 
precipitate appeared, which, however, dissolved in an excess 
of serum and was found to consist not of albuminate of 
mercury but of albumin. He therefore concluded that 
with endovenous injections of solutions of 1 in 1000 
of corrosive sublimate no precipitate is produced; that 
solutions more concentrated may cause a precipitate, which, 
| however, immediately re-dissolves in an excess of serum ; 
| that albuminate of mercury is never formed ; and that the 
bichloride passes into the blood current as such and is not 
transformed into any other compound of mercury. As to 
injurious effects on the veins from endovenous injections he 
found that these do not occur if the proper technique be 
used, if a good-sized vein be selected for the injection, 
and the latter be made with sufficient slowness so as to 
give the fluid time to mix with the blood. He noticed 
no histological changes in the blood itself following upon 
injections of the sublimate in therapeutic doses. The 
curative effects of such injections in epizodtic aphtha 
were, he thought, best demonstrated by the statistics 
| which he had collected from 62 reports of veterinary 
surgeons, which showed in 2308 cases so treated 100 per 
cent. of recoveries. In regard to the injection of other 
drugs he referred to the successes obtained in malaria with 
quinine and in anwmia with the citrate of iron and ammonia 
and recounted the results of his own experiments on man and 
animals with various medicinal substances. Some of these 
namely, ergotin, creasote, and chloral—_proved rapidly fatal 
to animals and were not tried in man, but a number of 
others, including Fowler's solution of arsenic, benzoate of 
| soda, benzoate of lithia, tincture of iodine, antipyrin, nitrate 
| of silver, alcohol, and gelatin, were well tolerated and 
| proved beneficial in certain diseases in the human 
subject. For example, an endovenous injection of 130 
cubic centimetres of gelatin stopped instantaneously a 
copious hemoptysis in a tuberculous patient. But the 
most interesting of the experiments described by Professor 
Mariani were those with oxygen, which gas he has been 
| the first to employ clinically in this manner. Having found 
that five litres of oxygen could be injected into the veins 
of a dog without producing emboli and without proving 
fatal, he introduced by means of a special apparatus for 
measuring the quantity of gas 120 cubic centimetres of 
oxygen into the veins of a young man suffering from pul- 
monary tuberculosis, who on account of a rapid extension 
of the process had developed symptoms of asphyxia and 
appeared to be in extremis. The improvement was im- 
mediate and marked, the respirations falling by 14 and the 
pulse by 21 per minute. Oxygen thus injected into the veins 
is completely absorbed by the red blood corpuscles and does 
| not give rise to gaseous emboli if injected slowly in such a 
| way as to introduce not more than 500 cubic centimetres in 
one hour. Professor Mariani believes that such injections 
will prove of immense value in cases where the oxidation 
processes are imperfect by stimulating the production of 
oxyhemoglobin. He observed also that they improved the 
cardiac rhythm and raised the endo-arterial tension when not 
performed too rapidly. 
Dee, 29th. 


EGYPT. 
(FROM OUR OWN CORRESPONDENT. ) 


The Medical Congress. 
OwING to a number of unfortunate circumstances there 
are only two delegates from Great Britain to the Con- 


gress. The Royal College of Surgeons of England is 
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ably represented by Mr. Keginald Harrison who has 
devoted nearly every day of his stay in Cairo to making 
a detailed inspection ot Kasr el Ainy Hospital and the 


school of medicine attached to it Mr. W D. Spanton 
represents the British Medical Association, but the Royal 
College of Physicians of London, the Medico-Psycho- 


logical Association, the Neurological Society, the Durham 
Medical Graduates’ Association, and the Universities 
of Melbourne, Sydney, and Adelaide all have to be 
represented by practitioners resident in Cairo The 

United States have sent three official delegates and all 

the other great powers, except Spain, are well represented 

A preliminary evening reception was held at the Continental | 
Hotel on Dec, 18th, where the numerous guests had an oppor- | 
tunity of becoming acquainted with one another. On the 
morning of Dec. 19th the Congress was officially opened by 
His Highness the Khedive, surrounded by all his Ministers, 

in the Opera House. The house was brilliantly iighted 
by electricity, was filled with invited guests, and pre- 
sented a very gay appearance. The members of the 
various committees and the foreign delegates occupied 
the large stage, while the floor of the theatre was 
reserved for members of the Congress and guests. The 
lower boxes were occupied by the Royal Family, the various 
diplomatic agents, and other high officials Another row 

of boxes contained officials and the wives of foreign 
members. The wives of residential members occupied the 
upper boxes and the gallery above them was crowded with 

medical students. The Khedive read a short speech of 

welcome in French and was followed by Ibrahim | 
Pasha Hassan, the President of the Congress, who, 

though a polyglot, preferred to speak in Arabic. Dr. 

Abbate Pasha, the doeyen of the medical corps in 

Egypt, who served at Balaklava with the Eyyptian 
navy and proudly wears the Eoglish Crimean medal, re- | 
minded the audience that about 2000 years ago Ptolemy 
Soter assembled in Alexandria all the leading physicians and 
astronomers of the world and from that congress sprang the 
historic museum and the famous school of medicine in 
Alexandria. Dr. Voronoff, the Russian secretary general, then 
stated that the Congress already numbered 500 members, 
consisting of 150 Egyptians, 190 Europeans resident in 
Egypt, and 160 visitors. Also that 246 papers had been 
announced for the three sections of medicine, surgery, and 
ophthalmology Then followed short complimentary ad-— 
dresses from Dr. Nolda for Germany, Professor Nothnagel 

for Austria, Dr. Eid for Belgium, Major Gorgas for America 

(who brought congratulations from the youngest civilised 

country to the oldest), Professor Bouchard for France, | 
Mr. Reginald Harrison for Great Britain and Ireland, | 
Professor Karl Hoor for Hungary, Professor Maragliano | 
for Italy, Mirza Muhamad Khan for Persia, Professor | 
Pawloff for Russia, and Professor Eternod for Switzerland. | 
Lastly came an address chiefly on therapeutics from Pro- 

fessor Bouchard. Later in the day the Khedive received | 
about 100 foreign guests in two groups at his palace and in 

the evening there was a moonlight /éte at the Pyramids, | 
enlivened by Bedouin dances and mounted frolics and an | 
English cavalry band. On the following day the serious | 
work of the sections began at the medical school. 


Cairo, Dee. 22nd 


NEW YORK. 
(FROM OUR OWN CORRESPONDENT. ) 


Experiments to note the Effecta of Pure and 
idulterated hoods. 

PROFESSOR WILEY, chief chemist of the United States | 
Department of Agriculture, is carrying on a very interesting 
and important series of experiments with foods, the subjects 
of the experiments being 12 young men selected from the 
staff of the department. It is believed that the experiments 
will not only prove of the greatest benefit and advantage to 
the public, but that the data gained by the department | 
relative to the various deleterious substances in common use | 
in foodstuffs in this country will form the basis of the | 


Pure Food Bill” which the secretary will present to | 
Congress. The young men will not eat any ‘ poisoned” 
or adulterated food for about two weeks or until Pro- 
fessor Wiley finds out all about their physical peculiari- 
ties and determines just how much wholesome food 
it takes to keep each one at a certain weight. They 


were weighed and then had a breakfast prepared by 
the department's cook. Every ounce of food put before 
them had been carefully weighed and measured and every 
drop of water given them to drink had been filtered and 
rendered germ free Every morning they will be weighed, 
their pulse taken, and the results noted on a big chart, and 
in the course of two weeks Professor Wiley expects to be 
able to tell to a fraction just how much wholesome, sub- 
stantial food is necessary to keep each of them at the 
exact figure at which he weighed on the first day. 
When this has been accomplished the 12 men will 
be divided into two squads and will take their meals 
at separate tables, at one of which pure food will be 
served and at the other food which has been ‘‘ poisoned” 


| or adulterated by means of preservatives and colourin 


matter which are in general use in all classes of foods sol 
on the American arket. The squad will be kept on their 
adulterated diet iong enough to enable Professor Wiley to 


| observe whatever effect it may have uponthem. They will 


then have a rest of 15 days, during which time they will 
again eat nothing but pure food, while the other squad will 
take its place at the © poison” table. By alternating the 
two squads and comparing the results of the observations 
made while the members of the experiment table are on a 
pure food diet, with the observations of their respective 
physical conditions when eating food mixed with supposedly 
poisonous substances, it is expected that it will be possible 
to determine just how deleterious to the human system the 
various adulterants, preservatives, and colouring matters are. 
Death of Major Walter Reed 

In the death of Major Reed the United States army bas 
lost one of its most distinguished medical officers and 
bacteriological science a most devoted student. Major Reed 
died from appendicitis following an operation in a hospital 
at Washington. Soon after his graduation he became 
identified with the Army Medical Museum in which he 
organised and developed the pathological and bacteriological 
laboratories which are now important departments of the 
Army Medical School. Major Reed’s reputation will rest 
permanently upon two features of his work. The first is his 
experimental study into the causes of the hepatic lesions in 
typhoid fever which now forms a part of the permanent 
literature of that disease. The second is his investigation of 
the part which the mosquito plays in the spread of yellow 
fever and the practical application of the knowledge thus 
obtained in Cuba. The work in the latter field taxed his 
energies to the utmost and is believed to have contributed to 
his want of resisting power when the stress and strain of his 
disease were upon him 

The American Public Health Association. 

This large and intluential body recently held its annual 
session at New Orleans. It now comprises delegates from 
Mexico and Canada. One of the burning questions was 
quarantine and it is interesting to notice the progress that 
is being made towards an open port under strict sanitary 
supervision. The delegate from Havana, Cuba, Dr. Lindsley, 
urged that the association should commit itself to the 
theory that the yellow fever mosquito is the only means of 
communicating that pestilence and therefore the only pre- 
ventive measure necessary is to see that no person infected 
with the fever and no in‘ected mosquitoes are imported. If 
the ship is disinfected and the mosquitoes are killed and 
there is no fever on board there should be no detention. 
The discussion showed the popularity of these views, but the 
association did not commit itself to the principle involved 
that no other measures should be adopted. Dr. Walter 
Wyman, surgeon-general of the Public Health and Marine 
Hospital Service, was elected president, and the next 
meeting will be held at Washington. 

Dec. 24th 


Tavistock (Devon) board of guardians held on Dec. 26th 
a letter was read from Mr. J. W. Spear, M.P., acknowledging 
the receipt of a resolution in reference to the reduction of 
vaccination fees. Mr. Spear stated that he agreed with the 
opinions expressed and added that he had seen the 
President of the Local Government Board and had laid the 
proposals before him. The President was favourable to a new 
scale of fees for vaccination. The chairman of the guardians, 
in commending Mr. Spear’s action, expressed the hope that 
it would tend to a reduction in the fees of public vaccinators 
generally. 
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THE LANceET, 


Medical Acs. 


toyAL CoLLEGE OF SuRGEONS OF ENGLAND. 
The following gentlemen having passed the necessary 
examination and conformed to the by-laws have been 
admitted Fellows of the College and have received their 
diplomas : 
Henry Bennett 
Guy's Hospital ; 
Jan. 28th, 1884, St 
University ; Henry 


Bailey, L.S.A. Lond., Memter July 29th, 1870, 

Herbert Wilson Pilgrim, M.B. Lond., Member 
Bartholomew's Hospital and Edint —_ 

Brunton Angus, M B., M.S. Durh., L.R.C 


Lond., Member July 30th, 1891, Durham University ; Cyril Geo o_o 
Russ Wood, L.R.C.P.Lond., Member Feb. llth, 1892, Uni 
versity College Roval Infirmary, and General Hospital, 
Bristol Vivian Tudor Greenyer, L.R.C.P. Lond Member 
Feb. 9th, 1893, St. Bartholomew's Hospital; Henry Thomas 
Hicks, L.R.C.P. Lond., Member Nov 12th 1ov6, Guy's 
Hospital; James McClure M.B., C.M. Glasg., Member, 
July 29th. 1897, Glasgow University; James Andrew Craig 


M.B.. B Ch. Iretand, L.R.C.P. Lond , Member August 2nd, 1895, 
Vienna Universities; Sidney Maynard Smith 
Member August 2nd, 1698, St. Mary's Hospital ; 
Arthur Solomon Morley, L.R.C.P. Lond., Member July 27th, 1899, 
St. George's Hospital ene Richard Scott, L.R.C.P., M.B 
Lond., Member July 1899, St Bartholomew s Hospital ; 
Richard Warren, M.B.. “Bc h. Oxon., L.R.C.P. Lond Member 
Feb. 8th, 1900, London Hospital ; Charles John Nepean Longridge, 
M.D., Ch.B. Vict L.R.C.P. Lond., Member May th Hx 
St. George's Hospital ; Benjamin Charles Brom hall, L.R P. Lon 


Member July 25th, 1900, London Hospital; Lawrence Jones, 
L R.C.P M.B. Lond Member July 25th, 1900, St. George's 
Hospital Edwyn Manners Ridge, L.R.C.P. Lond., Member 
July 25th, 1900, London Hospital; Francois Henry Wessels, 
M.B.. BCh “Abe ‘rd , L.R.C.P. Lond., Member July 25th, 1900, 


St. Bartholomew's Hospital ; Francis George Cross, L.R.C.P. Lond., 
Member Feb. 7th, 1901, of Guy's Hospital; Arthur Ralph Thomp 
son M.B., Ch.B. Vict... Member August lst 1901, Guy's 
Hospital and Yorkshire College and General Infirmary, Leed 
Norman Frederic Ticehurst, M.A., B.C. Cantab.. L.R.C.P. Lond 

Member May 9th, 1901. Guy's Hospital; Charles Buckingham 
Shuttleworth, M D.. C.M. Trinity, Toronto, L.R.C.P. Lond., Mem 
ber Feb. 13th, 1902, Trinity College, Toronto, and King’s College, 
London ; George John Jenkins, M.B., C.M. Edin., 
Member Feb. 9th, 1902, King’s College Hospital; Arthur Percy 
Parker, M.B., B.Ch. Oxon., not a Member, Middlesex Hospital and 
Oxford University ; and Russell Henry Jocelyn Swan, M.B., B.S. 
Lond., not a Member, Guy's Hospital. 


University or Campripee.—Mr. F. G. Hopkins 
Emmanuel College, has been appointed Reader in Chemical 
Physiology.—Mr. C. W. Mansell Moullin and Dr. R. G. Hebb 
have been appointed additional Examiners in Surgery and 


Medicine respectively.—Walsingham medals have been 
awarded to Mr. L. Doncaster, King’s College, for his memoir 
on Experiments in Hybridisation, and Mr. V. J. Woolley, 


King’s College, for his memoir on thet Effect upon a Nerve of a 
Strong Interrupted Induced Current.—At the con, gregation 
on Dec. 18th Mr. C White, Christ’s College, was admitted to 
the degree of M.D., Mr. J. H. Philbrick, Trinity College, to 
the degree of M.B., and Mr. F. A. Rose, St. John’s College, 
to the degrees of M.B. and B.C.—At the recent examinations 
held at ten of the colleges for entrance scholarships and 
exhibitions 23 awards were made for natural science, as 
against 37 for mathematics and 51 for classics. 


Tue Mr. Joseph Harper.—Mr. Harper 


died at his residence, Barnstaple, Devon, on Dec. 16th, 
in his sixty-fifth year. The deceased received his 
medical education at Middlesex Hospital and in 1861 


took the qualifications of L.RC.P. Lond, M.R.C.S. 
Eng., and L.S.A Shortly afterwards he joined the 
late Dr. Morgan of Barnstaple as partner. Mr. Harper at 
the time of his death was consulting surgeon to the 
Barnstaple and North Devon Infirmary and to the 
Barnstaple Dispensary. He was also medical officer of 
health of the Barnstaple rural district, justice of the peace 
for Barnstaple, and a member of the town council, on 


one occasion being returned at the head of the poll, there | 
was mayor of the town in | 


being five other candidates. He 
1874 and 1881. He took a great interest in the volunteer 
movement and was formerly surgeon-lieutenant-colonel of 
the 4th V.B. Devon Regiment. Mr. Harper was held in high 
esteem in Barnstaple and there was probably no person in 
the town or district who enjoyed a greater popularity among 
all classes. He was a keen sportsman, being a regular 
attendant at the meets of the Devon and Somerset stag- 
hounds. He was the means of bringing Neil Cream the 
poisoner to justice, in consequence of a blackmailing 
letter which he received from him. Mr. Harper leaves six 


sons, two of whom are members of the medical profession, 
one having been in partnership with him for some years. 
Mr. Harper will be much missed in Barnstaple, where he was 
associated with every effort for the welfare of the town. 
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Sussex County Hosprrau.—A county ball in 
aid of the funds of this hospital, which is in debt to the 
amount of £10,000, will be held in the Royal Pavilion, 
Brighton, on Wednesday, Jan. 14th There is a distin- 
guished list of patrons headed by His Majesty the King 
The music will be supplied by Mr. Alfred de Rothschild’s 
private orchestra. Vouchers for the ball may be obtained of 
the patrons, of the committee, or of the Ball Secretary, 
24a, Cleveland-gardens, Hyde-park, London, W., which 
may be exchanged for tickets at £1 1s. each (including 
champagne supper). Holders of ball tickets who are unable 
to use them will have the amount credited in full as a 
donation to the Sussex County Hospital ball fund. 

Facuity or PaysiciaNs AND SURGEONS OF 
GLasGow.—The annual dinner of the Faculty, which took 
place on Dec. 5th, was marked by a pleasing ceremony 
in the shape of the presentation of his portrait to Mr 
A. Duncan, B.A., LL.D., the secretary to the Faculty. 
Dr. Duncan has held his present position for 37 years 
and it is well known in local circles that in all possible 
areas of activity he has devoted himself in an entirely 
unobtrusive, but highly efficient, fashion to the duties 
of his office. Dr. Duncan, indeed, has done much more 
than this, for the benefit of his experience and ability has 
ever been readily extended not only to the corporation but 
also to the individual Fellows. The respect and regard in 
which he is held found eloquent expression in the speeches 
made on the occasion of the presentation. In these allusion 
was necessarily made to the personal feelings of the con 
tributors, to Dr. Duncan's efficient work as the Faculty 
librarian, and to the valuable history of the Faculty which 
is the product of Dr. Duncan's pen. The portrait was 
presented on behalf of the contributors by Dr. J. Lindsay 
Steven and was accepted for the Faculty by the President. 
In addition a replica was presented to Dr. Duncan's family, 
this portion of the ceremony being intrusted to Dr, D. C. 
McVail. In acknowledging the compliment paid to him, 
Dr. Duncan gave an interesting account of the changes 
which have taken place since he accepted office and spoke of 
the friendly spirit and goodwill existing between the Faculty 
and the other Scottish Colleges. , 


Appointments, 


Successful applicanta for Vacancies, Secretaries of Pe blic Institutions, 
and othera possessing information suitable wv this column, are 
invited to forward tt to Tar Lancet Office, Gheiet to the Sub 
Editor, not later than 9 o'clock on the Thursday morning of each 
week, for publication in the next number. 


Burier, A. G., M.B. Cantab., has been appointed Health Officer for the 
Port of Gladstone, Medical Officer at Gladstone, and a Health 
Officer for the purposes of the Health Act of 1900, in Queens 
land, Australia. 

Cuapmayn, Joun Taytor, L.R.C.P. Edin., 
Public Vaccinator for the Metropolitan 
Australia. 

CursHotm, M.D. Lond., M.R.C.S 
Medical Board, New South Wales 
Coxe, F. Hons, M.B., Ch.B. Melb., has been appointed Examiner in 
Pharmacy and Materia Medica in the University of Melbourne, 

Victoria. 

Dewpyey, Mr., has been appointed Medical Officer for the Kingekers 
well District by the Newton Abbot (Devon) Board of Guardians 
FuLiertox, ALExanpeR Youne, L.R.C.P. Lond., M.R.C.S8., has been 
appointed Government Medical Officer and Vaccinator at 

Murrurundi, New South Wales 

GranuaM, Epwakp Atrrep, M.B., B.Ch. Melb., has been appointed 
Government Medical Officer and Vaccinator at Deniliquin, New 
South Wales 

Hay. Joux, M.D. Vict., has been appointed Honorary Assistant 
Physician to the Hospital for Consumption and Diseases of the 
Chest, Liverpool. 

Henry, Louis, M.D. Wurz. and Melb., has been appointed Honorary 
Assistant Physician at the Alfred Hospital, Victoria, Australia. 
Keiiy, Rowerr Vanpeceur, C.B., L.R.C.P. Edin., F.R.C.S. Bdin., 
has been appointed Government Medical Officer and Vaccinator at 

Delegate, New South Wales 

Sipney, F.R.C.S,. Eng., has been appointed Examiner in 
Pharmacy and Materia Medica in the University of Melbourne, 
Victoria. 

Reap, Stantey J. Docker, M.B. Melb., has been appointed Public 
Vaccinator for the Northern District and Officer ot Health for the 
Borough of Raywood, Victoria. 

Suarp, H. C., M.B., B.C. Camb., has been appointed 
the Kenwyn District of the Truro Union. 

Srack, E. H. Epwakps, M.B., B.C. Cantab., F.R.C.S. Eng., has been 
appointed House Surgeon to the Bristol! Royal Intirmary. 

Wave, R. B., M.B., Ch.M.Syd., has been appointed Honorary 
Assistant Surgeon to Sydney Hospital for Sick Children, New 
South Wales. 


has been appointed to be 
Distriet, Victoria, 


, has been appointed to the 


Medical Officer of 


. 
‘ 
t 
4 
d 
if 
d 
d 
ct 
1e 
th 
of 
he 
he 
he 
18, 
iat 


78 THe LANcet VACANCIES —BIRTHS, MARRIAGES, AND D 


Vacancies. 


Aston Uston Work mouse anp ¢ a‘ Homes, Gravelly hill. near 
Birmingha Te ent Assistant Medical Officer. Salary £120 per 
at with apartments, ratios ant washing 

Bereanat Gaeren Boars Guarpians.— District Medical Officer 

Bink en a» Bor Senior Resident Male House 
Salary 4 per annun with ar 

Kia Hosprral House Surgeon. Salary 

With tow ar ging 

Bn it POR ConsUMPTION AND Diseases ne CHEST 
K ‘ li er ra 

Canrenncry i Asvi A M al Officer narric 
Sa with apear ‘ 4 ry 

ciry Lun Al Distasrs ( Victoria 
park, I Phy ‘ to Out patieut Also Secor House Phy 
‘ Salary «a at per an n, witt 
boart, lodging, a washing 

Dewseurny GeNeRat INFIRMARY House Surgeon 
DSaiary rant " with board, resi nee and Washing 

Guovuct GENERAL INFIRMARY aN» Ey? 
Ins uUTION Senior H Surg cy Salary £100 per annu 
with board, re ere ar 

on Patwer Mewoniat House Surgeon, un 
married Salary per with boar! and residence 

Mernicin Studentship of 
Research in the Depart t Bact logy 

LaNcasHine Counry As Whittinghan Preston Assistant 
Me«tical Office unmarried Initial salary £ with apartments 
hoard, Wasl gz. and attendance 

Leeps Pun. DIsPeNSARY Honorary Surgeor Also Honorary 
Ophthalmic Surge 

Sraxtey Hosprrat Third House Surgeo Salary 
with board, re enoe, AC 

Loxpow nry NOU M ul (Officer to employees residing in 
the Borough of Lewisham 

Mancursren 8 Manys Hosprran, Quay-street.— Medical Officer 
for six month Salary at rate of £65 per annum, with board and 
residence 

NorrmvenamM Genera Hosprrat Assistant House Surgeor Salary 
£100, with board, lodging, and washing 

Royal Denrat aNp Loxpon Sctoon oF 
Denral Sut l ter are, Demonstrator Hone 
rarium £ 

Reyvat. Hospirat City-road E.C.—Senior 
House Surgeon. Salary £ with board and residence 

SaMARITAN Fare HosprraL, Marvleboue-road, N.W.—Cliniecal 
A anit 

Exp Bravou ne Hosprrat 
Laity Surgeo Salary £ per annum, with board, lodging 
wa 

Surrrivio AL Hosprral Junior Assistant House Surgeon, un 
marrie! Salar ae per annum, with boar! wasbing and 
1 ng 

Sunkey Diserxsary, Southwark, 5S.F Resident Medical Officer 
Salary £140 per a r gm to £1 with apartments, coals 
gas, anda 

OTrresHaM Hosprrat, | ton. N Two Honorary Anwsthetists 

Vievrouta Hoserrat ror Tite-street, Chelsea, 8S W. 
an to Out-patier 

Ustos Invirwary, St. John's hill, 

U Assistant M eal Officer for six 1 the. Salary at rate 
of £ pera m, with board, lodging, aml washing 


Hirths, Marriages, and Deaths. 


BIKTHS 
t 


Appison.—On Sunday ih at Wiecan Cr Nort hwoo 
Miidlesex, the wife of Christopher Addison, M.D., F.R.C.S., of a 

Hants 199, Yorkshire-«treet, Rochdale, on Christmas Day, 
wife of Robert James Harris, M.R.C.S. Eng., L.R.C.P. Lond., of a 
son 


MARRIAGES 
Baown— May im Dee Oth. at S. John 
by the Rev. J. P. May, father of the t ‘ 


Church, Lockerley, Hants 


isted by the Rev 


he bridegr 
to Evelyn Kempson Brown, M.R.C.S., LR 


Marruews—Wes On Dee th, at St. Marvw's 
Charlie Kiiwar Matthew Oxon Mev 
Fountair t Tooting to 
daughter of the late J West, of Danholm La 


DEATHS 


Hearn. —On the 20th December, Richard Heath, M.D., of St. Leonards 


1 Dee th, at Caleutta, of appendicitis, Edmund 
Cleaver Pettifer, M.B. Lond., Calcutta Plague Staff, only son of 
Edmund Henry Pettifer, M.R.C.5., of 2, Newington-green 

r the ineerti 
Marriages, and Deatha 


Notices Birthe, 


THS. Jan. 3, 1903 


4otes, Short Comments, and Ansivers 
to Correspondents. 


ANTLTHYROID SERUM 
To the Editora of Tue Lancet 
Sins,—In answer to “* Pat an account of a very acute case of 
Graves'’s disease treated by Merck's anti-thyroid serum is given by 
hultes the Miinchener Medicintsche W Py, jt of May 20th, 
Journ Epit e of Nov. 8th, 
its use that I have tried 


1902, abstracted in the Britis 
ly Schultes gave suc a good account 


the serum in two cases, but I do not presume to consider either case 


worth recording in full as vet The serum is that sheep whose 
thyroids had been removed and is prepared by Merck of Darn 

stadt. It is as vet costly, being about lds. for 50 cul centimetres 
Following Sechultes I administered it by the mouth in doses of seven 
minims three times a «day Schultes inereases the e gradually t« 
four and a half grammes (O90 grains). The serum certainly caused no 


unpleasant symptoms and is easily taken in milk, and one of my 
patients improved so under its use that I shall certainly try it again 
and I shall be glad to hear of any experiences of others 
lam Sirs, yours faithfully 
Westerham, Dec. 13th, 1902. A. Mavp! 
CONSUMPTION SANATORIUM 
To the Editors of Tue Lancet 
Sirs,—I would be mueh obliged if any of your readers would kindly 
let me know of a consumption sanatorium suitable for a girl who is 
only able to pay 25e, per week 
I am, Sirs, yours faithfully 
Dee th, 1902 RK. L. G 
M.}). Bruz.—Phere is nothing illegal in the procedure of the un 


qualified dentist, but he runs the considerable risk that all unqvuali 


fied persons do when they meddle with medical practice As the 
Medica! Council cannot 


offender is not on the Register the Ger 

take cognisanee of his proceedings and, so far as we Can see, hoe one 
can interfere with him. Such is the state of the law 

F. B.—The question is a very large one, as all readers of Tut LANceT 
know. The eireular letter, to be of any service, should be sent only 
to people of the first importance, people able to give some practical 
effect to their views. Otherwise the publication of the replies that is 
promised may prove impossible 

F. A. W The various clinical laboratories provide graduated tubes 
sand diluting fluids for the purpose of preparing the blood for 

t 


analysis and enabling it to be sent to a distance, 


Medical Diarn for the ensuing Celeek. 
OPE RATIONS 


MONDAY (Sth). Lond P.M.), St. Ba P.M.), St 
Thomas s OP.™M St. George's P.. St. Mary P.M 
‘ 
Sol square 
London 
P.M.) St 
West 
College 
St. Mark's 
Throat 
Oa ‘ OP.™M 
1 st. Golden-square (9.20 A.» s puare PM 
WEDNESDAY (7th).—St. Bartholomew's (1.20 P.w.), University College 
Rov Free i Charing Cross 
St. Th ass P.M hing'’s College 
St. Georg Op! st. M PM 
National Orthopaedic st Peters rs Samaritan 
» Gt. Ormon treet (9.20 Gt. Northern 
Wests ate Metropolitan OP.M 
Ca I en-square 
Bart! ew's l Thomas's 
sity College vm.), Charing Cross (3 p.m.), St 
l P.M sea \ G Northern Centra 
O PN Metroy tal 
St. Marks ‘ ‘ A.” 
Throat, G Guy's (1.20 

FRIDAY (9th). P.M.). St. Bartholomew's (1.30 P.M.), St 
Thomas's Guv's (1.30 Mik ictlese l p.m.), Charing 
Cross (3 p.M.), St. George's (1 P.M.), King’s College St. Mary's 

PLN oO; (10 ALM ( cer Chelsea (2 P.M Gt. 
Northern Centra 0 PM West Londot PM London 
Throat (9.50 a.M Samaritan (9.30 a.m. and 2.20 P.M Throat, 


y Orthopaedic (2.20 p.m.), Soho-square 


Golden-square (9.30 a.m 
P.M.) 
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SATURDAY 10ta Royal Free (9 a.m lon P.M | VOLUMES AND CASES. 
1.3 1), st. TI 2 PM sity College 
Chering Gross @ St. Ge VotumeEs for the second half of the year 1902 will be 
Throat, Golden-square (9.30 a.m.), Guy's (1.30 PL» ready shortly. Bound in cloth, gilt lettered, price 18s., 
At the Roy Eve Hospital R al London Of carriage extra. 
tendon Cases for binding the half-year’s numbers are now ready. 
| Cloth, gilt lettered, price 2s., by post 2s. 3d. 
SOCIETIES To be obtained on application to the Manager, accompanied 
TUESDAY Soctery or Lonpon (20, Hanover | by remittance. 
square, W.).—8.30 P.M Papers :— Mr. L. Cheatle: The Repair of 
Bullet Wounds of the Intestines.— Dr. Shrubsall and Dr. Mullings 
Tuberculosis of the Csopbagus,—Dr. F. W. Andrewes: (1) A Case TO SUBSCRIBERS 
of Congenital Tuberculosis; (2) Two Cases of Congenital Heart | WILL Subscribers please note that only those subscriptions 
Dr. H.M toma Pineal B which are sent direct to the Proprietors of THE LANCET 
r. O. Grunbaum: Membraneous Gastritis Jard Specimen: Mr. | tt 
Dudgeon: Unusual Form of Emphysema in an Infant. | at their Offices, W.C., dealt with | 
| Subscriptions pai © London or to local newsagents (with 
WEDNESDAY 7th). rkicaL Sociery oF Lonpon (20, Hanover I pon 
square, W.).—8 F Jiscussion on Puerperal Insanity opened by | BORE Of Whom have the Proprietors any connexion what- 
a paper by Dr. R. Joues (Claybury) introduced by Dr. W. S.A. | ever) do not reach THe LANCET Offices, and consequently 
Griffit! and continued Sir J l Bart.. Dr W. L inguiries concerning missing Copies, Xc., should be sent to 
drieze ) i landfo p 
G Dr. T the Agent to whom the subscription is paid, and net to 
Mercier, Dr. W. D. Moore, Dr. F. W. Mott, Dr. G. H. Savage, Dr. | THE LANCET Offices 
P. Smith, Dr. S. Tuke, and Dr. BE. White. 


THURSDAY 8th).—Hanvetan Soctery or Lonpon (Stafford Rooms, 
Titchborne-street, Kdgware-road, W.).—8.50 P.M. Annual General 


Meeting Election of Officers President's Address Annual 
Conversazione. 
PRIDAY 9th).—Tur Ivconporarep Soctery or MEpiIcaL Orricers 


oF 
Hillier The 


elphi-terrace, Strand, W.C 713 p.m. Dr. A 
of Extinguishing Tuberculosis 


LakYNGOLOGICAL Soctery oF Lonpon (20, Hanover-square, W.). 
4.15ep™. Annual Meeting. 5 p.m. Ordinary Meeting. Cases 
Specimens ane’ Instruments will be shown by Mr. W. H. R. 
Stewart, Sir Felix Semon, Dr. Bronner, Dr. W. Williams, Dr. Lack 
Mr. Lake, Dr. Tilley, Dr. B. Baron, Dr. Donelan, and others 
7.45 p.m. The Annual Dinner of the Society will take place at the 
Cafe Royal 


CLINICAL Soctety oF Lonpow (20, 
Papers :—Mr. T. H. Openshaw: The Morbid Anatomy and Treat 
ment of Congenital Dislocation of the Hip Joint.--Dr. BE. W 
Goodall: A Case of Hemorrhagic Typhoid Fever.—Dr. H. D 
Rolleston : Generalised Tuberculosis with Arthritis. 


Hanover-square, W.).—8.30 P.M 


LECTURES, ADDRESSES, DEMONSTRATIONS, Xe 


TUESDAY 6th).—Rovat Instirwrion or Great Barrraty (Albe 
marle-street, W 3p.mM. Prof. H. 8. Hele-Shaw : On Locomotion, 
on the Earth, through the Water, in the Air. (Christmas Lectures 
adapted for Young People.) 

THURSDAY &th).—ovat Ivsrirvrion or Great Barrrary (Albe 
marile-street, W Prof. H. Hele-Shaw : On Locomotion 


on the Earth. through the Water, in the Air. 

adapted for Young People 
Cuakine Cross Hosprrat 

tion of Merical Cases. 


4p.m. Dr. Mitchell Bruce: Demonstra 
(Post-Graduate Course.) 


EDITORIAL NOTICES. 


Editorial business of THE LANCET 
exclusively **TO THE Eptrors,” 
gentleman who may be 
Editorial staff. It is urgently necessary that attention be | 
given to this notice. 


should be 


and not in any case to any 


| 

It is especially requested that early intelligence of local events 
having a medical interest, or which it is desirable to bring | 
under the notice of the profession, may be sent direct to | 
thes ofhce 

Leetures, original articles, and reports should be written on | 
one side of the paper only, AND WHEN ACCOMPANIED | 
BY BLOCKS IT IS REQUESTED THAT THE NAME OF THE 
AUTHOR, AND IF POSSIBLE GF THE ARTICLE, SHOULD 
BE WRITTEN ON THE BLOCKS TO FACILITATE IDENTI- 
FICATION 

Letters, whether intended for insertion or for private informa- | 
tion, must be authenticated by i the names and addresses of | 
their rriters—not necessarily fer publication. | 

We cannot prescribe or recommend practitioners 

Local papers containing repert 8 or news para yraphs should be 


marked and addressed ** To the Sub- Editor 
Letters relating to the publication, sale and advertising de- | 
partments of THE LANCET should be addressed ** To the 
Ma nager 
We cannot undertake to return MSS. not used. 


MANAGER’S NOTICES. 
THE INDEX TO THE LANCET. 
THE Index and Title-page to Vol. IL. of 1902, which was 
completed with the issue of Dec. 27th, are given in this 
naimber of THE Laxcet 


| should be made payable tothe Manager, 


Christmas Lectures 
| subscriptions 


| the 


| issues ; 


addressed | 


| the 
supposed to be connected with the | 


Subscribers, by sending their subscriptions direct to 
| THE LANcET Offices, will ensure regularity in the despatch 
| of their Journals and an earlier delivery than the majority 
| of Agents are to effect 

The rates of subscriptions, 

THE Lancet Offices or from 


able 


post free, either from 


Agents, are: 


For THE Untrep Kinepom. To THE COLONIES AND ABROAD. 
One Year £2112 6 One Year 2114 8 
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METEOROLOGICAL READINGS. 
(Take:: daily at 8.30 a.m. by Steward’s Instruments.) 
Tue Layoet Office, Jan. Ist, 1903. 
Karometer Direc- Solar Maxi | | 
Dat reduced to tion | Radia | mum | Min | Dry | Remarks at 
© SeaLlevel| of | fall in | Temp.| Temp! Bulb.| Bulb 
and 32°F. Wind Vacuo. | Shade. | 
Dec, 26) 30°15 | W. 9 | 51 | | 4 | 48 | Cloudy 
30°15 l 54 7| 46! Cloudy 
29°77 w 004) 6 46 45 46 | Cloudy 
29°10 8.W. 0°21 45 | 37 38 Cloudy 
28'9 63 | 43 36 35 37 Hazy 
915 50 43 35 | 3 39 | Overcast 
Jan. 1 29°60 41 9 33133 | 


Foggy 


During the week marked copies of the following newspapers 
have been received :—Times of India, Aberdeen Weekly Pree 
Preaa, Lancashire Poat, Oldham Daily Standard, Daily Mail, South 
Walea Echo, Westminster Gazette, Pioneer Mail (India), Devon and 
Exeter Express, Express, Dublin Evening Echo, 
Bradjord Observer, Daily Express, Globe, Trade Protection Journal, 

Herald, Lambeth Mercury, Lincoln Herald, 

Express, Derbushire Courier, Manchester Weekly 

Yorkshire Mercury, Reading Mercury, 


Burnley Telegraph 
Rosa Gazette, Glasgou 
Windsor Eton 
Chro , Derbyshire Times 
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Communications, Letters, &c., have been 
received from— 

A—Dr. BE. W. Adams, Sheffield; |L.—Mr. H. Lund, Manchester; 

Dr. Karl Arday. Szabadszalias ; Messrs. W. Lawson and OCo., 

Dr. M. H. Aghakhan, Ismid; Hove ; Leeds Public Dispensary, 


Dr. J lexander, Galston ; Secretary of; Liverpool Stanley 
Aston Union, Clerk of; sculap Hospital, Secretary of ; Messrs. 
Bitter Water Co., Brighton Lee and Nightingale, Liverpool ; 
Army Medical Service, Lond., Mr. J Lacayo, Manchester; 
Director-General of Surgeon G. Ley, R.N., Ply- 
B.—Dr. T. 38. Brodie, Wishaw; mouth; Mr. A. H. Lang, Lone ; 
T. B. Browne, Lid., Lond; Mr. H. ©. Ling, Keighley; Mr 
Messrs. W. H. Bailey at Sor Bernard Lond. 
Lond.; Mr. H. R. Bigg Lond.; | M.—Dr. BE. C. Marland, Creydon ; 
Chas. Birchall, Ltd., Liverpool ; Metical Society of Victoria, 
Dr A Bryce, Birmingham ; Melbourne, Hon. Secretary of ; 
Mr. ft kK. Bennett Margate ; Mysore Government, Bangalore, 
Bayer Co., Manchester; Mr Comptroller of ; Messrs. Manlove, 
F. A. Brockhaus, Lond; Dr Alliett. and Co., Nottingham ; 
Gilbert A. Bannatyne, Bath; Mrs. Martineau, Lond.; Messrs. 


Dr. A. T. Brand, Driffield; Mr Macmillan and Co., Lond; 
Stanmore Bishop, Manchester ; Messrs. C. Mitchell and Co., 
Messrs. Burroughs, Wellcome, Lond.; Mr. F. Milton, Cairo; 
and Co., Lond; Mr, W. Bryce, Dr. Norman Meachen, Lond.; 
Saas Lieutenant-Colonel Dr. Ff. MacCarthy, Worcester; 
W. Barnes, Dover; Mr Dr. J Mains, Motherwell; 
,. B. J. Baldwin, Rotherham ; Mr. H. W. Mills, Ruardean; 
Mr. H. B. Butterworth, New Maltine Manufacturing Co., 
castle-under-Lyme; Dr. Lewis ¢ Lond.;, Dr. J. W. Malim, Bath 
Bruce, Murthly; Sir Henry |N.—Dr. W. Newman, Stamford; 


Burdett, Lond Dr. E Norton, Folkestone; Dr. | 


C.—Mr. W. F. Clay, Edinburgh; | H. P. Noble, Lond.; Mr. J. C. 
City Advertisers’ Agency, Lond.; Needes, Lond ; Mr. H. Needes. 
Mesars. Cassell and Co., Lond.; | O,—Odol Chemical Works, Lond 
Cotswold Sanatorium, Chelten- | P,—Mr. Y.J. Pentland, Edinbur 
ham, Secretary of; Dr. C.; Mr. J. Wicliffe Peck, Lond a 
Dr. Harry Campbell, Lond Cc. T. Parsons, Lond.; Me Ssrs. 
Cortland Wagon Co., Lond.; Peacock and Hadley, Lond.; 
Dr. C Cochrane, Worcester ; Dr. T. H. 8. Pullin, Sidmouth. 
Dr. R. Craven, Walton-le-Dale; |\Q—Queen’s Hospital, Birming 


Mr. F.de B. Collenette, Guernsey ; ham, Secretary of. 

Dr. L. Cairns, Vienna; County |R.—Mr. A. R. Rendle, Lond.; 
Asylum, Whittingham, Seecre-| Messrs. Robertson and Scott, 
tary of; Crooksbury Sanatorium, | Edinburgh; Mr. EB. J. Reid, 


Farnham, Medical Superintend- | Lond.; Dr. R. M. Ralph, Lond.; 
ent of; Clerical, Medical, and Mr. T. E. Rickerby, Cheltenham ; 
General Life Assurance Society, Mr. Raymond Kaife, Brighton ; 
Lond., Secretary of; Dr. D. Mesers. Reynolds and Branson, 
Chowry- Muthu, Wells, Somerset. Leeds; Royal Halifax Infirmary, 
D.—Messrs. Down Bros., Lond.; Secretary of; Mr. R. J. Roberts, 
Dr. B. Du Cane Swindon ; Mountain Ash; Royal Victoria 
Dr. B. W. Diver, Shotley Bridge ; Hospital, Bournemouth, Secre- 
Dr. W. 8. Dodd, Cesarea; Dr tary of; Mr. H Robinson, 
Ww. J. Dixon, Lond.; Dr. E.| Chesterfield; Messrs. Rovyles, 
Cluneglas Davies, Lampeter ; | Irlam; Mr. Bertram T. Kead, 
Lieutenant-General N Dou- | Odiham Royal College of 
brorinee, St. Petersburg | Surgeons of England, Lond., 
E.—Messrs. Evans, Sons. Lescher, | Secretary of; Mr. C. L. Rothera, 

| 

| 

| 


and Webb, Lond.; Dr. C. C Nottingham. 
Basterbrook, Ayr; Mr. F. H. |8,—Lady Struthers, Edinburgh 
Evans, St. Albans; Mr. KE. Southport Infirmary, Secretary 
Biliot, Dever; Dr. C. R. Elgood, of; Dr. W. Shears, Catford; 
Windsor St. Mary's Hospital, Manchester, 
¥.—Mr. Tilbury Fox, Ashford; Secretary of; Sheffield Koval 
Mesers.J.8. Fry and Sons, Bristol ; Hospital, Secretary of; Dr 
Dr. D. A Fraser, Montrose ; R. W. Smeddle, New Shildon; 
Mr. A. Ford, Waterford ; Messrs Messrs. Savory and Moore, Lond. 


J. 8. Forsaith and Son, Lond Mr. G. A. Sheppard, Worcester ; 
Mr. H. W. Furnival, Woodbury; | Sanitas Co., Lond.; Sheffield 
Dr. H. Morley Fletcher, Lond | Children’s Hospital, Secretary of ; 
G.—Dr. A. W. Gilchrist, Nice; | Messrs. W. B. Saunders and Co., 
Mesars. B. Gallais and Co., Lond ; Lond.; Scientific Press, Lond 
Dr. W. H. Gregory, Beverley; | Captain Stalham, R.A.M.C 
Dr. Laing _ ion, Florence; Nice; Mr. H. M. Snow, Lond.; 
Dr. Albert sswell, Louth ; Mr. A. Sear, Lond; Messrs. 
Dr. wil ghby Gardner, Schacht, Warner, and Co., Lond.; 
Shrows bury; GN. P.; Messrs Dr. James Shaw, Liverpool; Dr. 
Guy Guenin, and Cc o., Lond.; | A. R. Spencer, Lond.; Scholastic, 
Mr. J Gooxt Gazette | Clerical, &c., Association, Lond.; 
He Sciences Dr. H. Shelmerdine, Sandgate ; 
Me ta Bos wdeaux, Editor of ; Swiss Milk Society, Lond.; 
Gloucester General Infirmary, Secretary of 
Secretary of; Mr. P. Garratt, | T.—Mr. W. 8. Thompson, Lond.; 


M. Grabham, Mr. J. Townsenm Wimbledon ; 
Messrs. W. and A Taunton and Somerset Hospital, 
Secretary of; T., Lond.; Totten 

M i. Haynes, Bedford; | ham Hospital, Secretary of; 
Messrs. Hirschfeld Bros., Lond.; | Dr. J. W. Thompson, Hull; Dr 


Mr. G. Hermanni, jun., Lond.; kK Thomson, Bournemouth ; 
Messrs. Hay, Steven, and Co., Messrs. Terry and Co Lond.; 
Glasgow ; Lr Paul Hyades Mr. G. Tabor, Lond.; T ™ D. 
Paris; Mr. T. Horsfall, Bedale; | U,—University f London, Aca 
Dr. P. W. Hampton, Edinburgh ; lemic Registrar of 

Mr. H. A. Hall, Rothertield V.—Dr. A. M. Vargas, Barcelona. 


1.—Mesers. Isaacs and Co., Lond W.—Mr. F. A fatkins, Lond.; 

J.—Dr. W. Johnsen, Lond; Dr Dr. W. Woodward, Worcester ; 
W. Denton Johns, Parkstone ; Messrs. W. Wood and Co. New 
Jenner Institute of Preventive York; Mr. 8. D. Willard, Lond 
Medicine, Lond., Secretary of ; Mr. A. W. Watson, Farnham ; 
Dr. B. Lioyvad Jones, Cambridge; Mr. W. A. Wharram, Leeds ; 


Mr. F. Jaffrey, Lond.; Dr. J.; Dr. J. T. Wilson, Hamilton; 
Mr. D. H. Jack, Glasgow; Dr Dr. Max von Wakiheim, Karn 
Cc. H. L. Johnston, 5t. John, ton, Austria; Wandsworth and 
Canada; J.C. W Clapham Union “7 4 
K.— Kronthal Waters, Lond.; Medical Superintendent of ; 
Kettering Guardian, Editor of; Faulder White, ( wentry ; = 


Lieutenant Colonel A. Kirwan, R. Prosser White, Wigan. 

Lond.; Messrs. R. Knight and | ¥.—Mr. W. Young, Glasgow. 

Co., Lond.; Messrs. Keith and | Z—Messrs. Zimmerman and Co., 
o., Edinburgh | Lond. 


| 


| 
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Letters, with are also 
knowledged fro 


Dr. G n, Althorpe New M. C.; Morpeth 


Messrs. Armour and Co., Lond.; Dispensary Secretary of ; Messrs. 
Mr. E. Arnold, Lond.; A. J. C.; F. L. May an? Co., Lond.; 
Dr. A. W. M. Auden, Leigh Dr. G. 8S McKinnon. Heaton 


B.—Mr. W. R. Bates, Ilkley: Chapel; Mr. KB. Merck, Lond.; 
Mr. BE. Burney-Young, Lond.; C. Midgley. Ltd., Manchester ; 
Messrs. F. B. Benger and Co., Mr. A. Mercer, Syracuse, U.S.A.; 
Manchester; Mr. W. Bernard, Messrs. Mactonald Bros., Lond.; 
Bunecrana, Ireland; B. and E.; Mareoni's Wireless Telegraph 
Mr. W. E. Boulte r Woolwich ; Co., Lond.; Mr. F. C. Madden, 
Mr. J. T. Brickwell, Lavenham ; Cairo; Mr. R. Martin, Dromara; 
Dr. L. H. Bruce. West Corn M. D.; Mendip Hil!s Sanatorium, 
forth; Dr. J. C. Boyd, Lifford; Mestical Superintendent of ; Mr. 


Mr. H. Brockhill, St sards J. P. May, Romsey; Dr. J. 8 
on-Sea; Mr. W. Bubb. Powick ; Marr, Ellon; Mr. J. Marshall, 
Mr. J. D. Bissett, Aberdeen; Newhall; Manchester Medical 
Birmingham Daily Post ; Messrs Agency, Secretary of; Metro 
Barley and Cumberland, Lond.; politan Ear, Nose, and Turoat 


Dr. Charles R. Box, Lond.; Hospital, Lond., Secretary of. 
Mr. A. Bayard, Chicago; Mr. W.—Dr. C. R. Niven, Liverpool; 
L. J. Botting, Lond.; Lieu Mr. J. D. MeD. Newlands, 
tenant-Colonel 8. H. Browne, Sheffield ; Colonel J Lane 
Lahore, India; B. O. R.; Mr. Notter, R.A.M.C.. Aldershot ; 
bk. H. Beaman, Misterton ; British Messrs. Nicolay and Co., Lond. 
Electro _Therapeutic Society, -Dr. C. BE. Ormerod, Liphook ; 
Lond., Secretary of; Mr. C Dr. J. O'Conor, —_ = Ayres; 
Bryant, Lond Mr. T. B. O'Connor, Lond.; Dr. 
C.—Mr. G. C. Campbell, Newport; | F. Orton, Lond 
Messrs. T. Cook and Son, Lond.; | P.—Dr. E. L. Phillips, Ystrad; 
Messrs. Colgate and Farnell, Dr. A. E. Porter, Leeds; Messrs. 
Kastbourne ; Chemist, Peckham ; Parke, Davis, and Co., Lond.; 
Central London Throat, <Ac., Mr. F. Pearse, Lichtenburg ; 
Hospital, Lond., Secretary of; | Dr. F. Parkes Weber, Lond.; 
Messrs. W. E. Cox and Co., Messrs. J. Parker and Co., 
Lond.; Messrs. Claye and Son, Oxford ; Mr. R. Patter, Birming 
Stockport; Mrs. C.; Mrs. BE. ham; Dr. A. R. Paterson, Park 
Cooper, Rochester ; Dr. E stone 
Castelli, Washington, U.S.A.; |R.—Dr. R. E. Roberts, Dartford; 
Dr. W. Crerar, New Millns; Mr. Captain T. W. F. Ricketts, 
F. Chavasse, ~~ ns Dr. C. Riviere, Lond. 


T. 

Dr. R. H. . Crawford ond. ; T. E.; Dr. J. Ramsay, 
Cc. B.; Mr. E. Corbett, Exeter; York; Mr. H. E. Rutherford, 
Mr. A. Cinnamond, Ringwood j Foxrock ; Mr. H. Robinson, 


D.—Dr. J. W. Dalgliesh, Sutton ; Chesterfield. 
Messrs. A. De St. Dalmas and §,—Dr, J. G. Standing, How Mill; 
Co., Leicester; Dr. R. Douglas, Mesers. Street and Co., Lond.; 
Nashville, U.S.A.; Dr. D. O. Sir Thos. Smith, Bart., Lond.; 
Dvkes, Edinburgh; Dr. W. C. Dr. D. 8. Smith, Lesmahagow ; 
Downs, Motherwell; Dr. D. Dr. BE. A. Saunders, Lond.; 
Davies -Jones, Mountain Ash ; Dr. L. E. Stevenson, Temple 


Mr. E. Donaldson, Londonderry. Sowerby ; Dr. E. Smith, Lond.; 
B.—E. W.S.; E. H.; BE. 8. Messrs Swan Sonnenschein and 
FP.—Mr. T. Foley, Knockmonlea ; Co., Lond.; Dr. 8; Dr. F. 

Messrs. F. Festersen and Co., Howard Sine’ lair, Rostrevor; 


Bale; Dr. W. B. O. Ferguson. Sanitas Electrical Co., Lond.; 
Robin Hood's Bay; Dr. H. C. Dr. H. B. Shepherd, Castleton ; 


Ferguson, Glasgow; Mr. W. Dr. J. J. Martins da Silva, 
Falla, St. Heliers; Mr. L. Oporto; Dr. G. Slight, Lond.; 
Franklin, Seuthwick; Messrs Mr. BE. 5S. Sanderson, Hindhead ; 
Fletcher, Fletcher, and Co., Mr. R. J. Swan, Lond.; § F.; 
Lond. Mr. C. L. -B. Stares, Lond.; 
G.—Dr. R. Gondoux, Villeneuve ; Surgeon, Rhymney; 8. H. M.; 
Dr. W. H. Guilfoy, New York; Mr. E. Sutton, Piymouth; Mr. 
Messrs. Giles, Schacht, and Co., W. Salisbury - Sharpe, Lond.; 
Clifton; Messrs. C. T. Getting Dr. H. Sinclair, Abergwynfi; 
and Sons, Lond.; Goole Times; Dr. P. B. Smith, San Remo; 
G. G. J.; Mrs. Glassford, Lond Dr. D. d Olivara Soares, Lisbon ; 
H.—Mr. R. J. Harris, Rochdale; s. C. L.; Mr. H. W. Scriven, 
Mr. P. Harris, Croydon; H. 8.; Lond. ; Dr. A. Somerville, Leek ; 


Mr. J. B. Hughes. Liverpool ; Dr. T. W. Smith, Bath; Mr. 
Dr. H. Handford, Nottingham ; J. F. F. Sintzenich, Lond.; Dr. 


H.G. D. H. B.W.; GH. B. H.; T. Schott, Bad Nauheim. 

H. J.C. H.C. L.; H. H.W.; |T,—Mr. J. Thin, Edinburgh; Mrs. 

Hick, Newcastle-on-Tyne ; T.; Mr. John Thomas, Lond.; 
BE. G.; Dr. L. C. Hardy, Sir H. Thompson, Bart., Lond.; 

ahaa ; Messrs. Hooper Dr. C. H. Thompson, Lond.; 

and Co., Lond Dr. H. L. Taylor, St. Paul, 


J.—Dr. J. Jones, Clydach ; J. G.; U.S.A.; Mr. D. J. Taylor, Lond.; 
J. K.: J. M. B.; Captain R. G. Turner, Bombay ; 
Mr. G Jennings, Lond.; J. C. B.; Dr. T. Trenberg. St. Petersburg ; 
Dr. R. W. Jones, Penrhiwee iber ; T. M. D.; Mr. J. F. Thompson, 
J. F. H. Dr. J. D. Jenkins, Seaton. 

Pentre; Mr. C. H. Jackman, | ¥.—Dr. F. Vaz, Oporto. 

York. W.—Mr. J. Williams, Bradford; 
K.—Dr. J. G. Kerr, Cumnock; Mr. H. Williams, Talgarth ; 
Dr. Kutschersky, Elisabethgrad, Dr. V. H. W. Wingrave, Lond.; 
Russia; Dr. J. Knott, Dublin; Mr. B. W. Walker, Birmingham ; 
Mr. S. Ke ith , Lond.; Mr. D.S Messrs. J. Wright and Co., 
Kemp, Lon Bristol; W. C. G.; Surgeon- 


Dr. J. S. Lyttle, Cilfynydd; | Colonel F. H. Welch, ; 
L., Cardigan ; Liverpool Hospital Dr. T. Whitelaw, Portobello; 
for Consumption, Secretary of ; Dr. F. G. Wallace, Lond.; Mr. 
Mr. C. Lund, Newcastle-on-Tyne A. O. Way, Bassett; Dr. J. W. 
Leicester Infirmary, Secretary White, Glasgow ; Mr. H. P. 
of; Mr. 1. P. Liewelyn, Lond.; Wight. West Worthing; Dr. G. 
Mr. BE. R. S. Lipscombe, Star- Williams, Vernon, British 
cross; Messrs. Laird Bros., Columbia; Mr. C Wade, Lond.; 
Birkenhead. Dr. R. L. Woollcombe, Dublin ; 


M.— Dr. R. B. Mahon, Ballinrobe ; Mr. J. R. Woodcock, Bath. ; Dr. 
Manchester Corporation, Trea A. J. W. Whiting, Lond, W. Ww. 
surer of; Medicus, Blackburn ; Mr. W. Webb, Woking ; Mr. 
M. D., Cheltenham; Mater, Ww. Webster, Kings Lynn; Mr. 
Hove; Dr. J. Muir, Bellshill; J Ward, Lond.; Wesleyan 
Medicus, Henley - on - Thames ; Methodist Missionary Society, 


Medical Graduates’ College and Lond., Treasurer of; Mesers. 
Polyclinic, Lond., Treasurer of ; Wright, Lay = and Umney, 
Messrs. McKesson and Robbins, | Lond.; Dr. 


| 


